Our  engineers  offer 
you  their  coopera¬ 
tion,  with  a  long  and 
highly  specialized 
experience. 

May  they  work 
with  you? 


Founded  1874 — Fifty-Five  Years  of  Service 
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McC^raw-Hill  Publishinti  (Company,  Ini'. 
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BETTER  BEARINGS 

FOR 

BETTER 
MOTORS 


Twenty- five  Cents  Per  Copy 


A  >  '■  -  ■■ 


A.  a.  Mndel  S3S  Single-Range 
Ammeters  and  Milliammetera 


D.  C.  li" 

Model  tiSft  Voltmeter 
inno  Ohms  per 
Volt.  Double  and 
Triple  Ranges^^ 


D.C. 

Model  U89  Instru¬ 
ments  isa  Ohms 
per  Volt,  in  Single 
^^0^/  Double 


.T‘4"  Diameter 
A.  C.,  D.  and 
ThermoA’ouple 
Runet  Tape 
Instruments 


A.C. 

Model  r,;!H  Volt 
meters.  Double 
and  Triple 
Ranges 


j"  Diameter 
A.C.,  D.C.,  and  Thermo- 
Couple  Panel  Tape 
Instruments 


The  Radio  Season  Is  On! 


won!  in  radio.  F'rom  the  great  l)roadcasting 
station  to  the  individual  radio  reeeiver  Weston 
stands  for  all  that  is  hest  an<l  authoritative  in 
electrieal  measurement. 


y^lK  H11NT1N(t — that’s  what  millions  of  devo¬ 
tees  ()f  the  great,  indoor-outdoor  fall  and 
winter  sport  are  now  thinking  about. 

Radio  sets  t(>  he  eonditioned — circuits  gone  over 
and  new  tubes  installed.  It’s  just  like  oiling  up 
gnus  and  getting  a  supply  of  cartridges  for  that 
other  great  annual  sport — (iAME  HUNTING. 

In  air  hunting,  electrical  measuring  instruments 
are  your  licenses — you  ean*t  operate  satisfac¬ 
torily  or  safely  without  them.  Moreover,  your 
instruments,  like  your  licenses,  must  he  hacke<l 
by  authority  or  else  they  won't  do 
you  any  good. 

Vi  eston  Miniatures  are  the 
first  choice  and  the  last 


Amateur  transmitters,  radio  service  men  and 
dealers — manufacturers — research  laboratories 
and  technical  schools — all  whose  business  or 
scientific  interest  is  concerned  with  radio  de¬ 
velopments  know  that  Weston  is  synonymous 
with  highest  quality  and  the  most  dependable 
service. 


Supplied  in  a  variety  of  models 
and  ranges.  Reasonably  priced. 


PIONEERS 
SINCE  1866 


INSTRUMENTS 


WESTON  ELECTRICAL 
378  Frelinjshuysen  Avenue 


INSTRUMENT  CORPORATION 

Newark,  New  Jersey 
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OKONITE 


VARNISHED  CAMBRIC  CABLES 


OKONITE  Varnished  Cambric  Gables,  like 
Okonite  Rubber  Gables,  are  of  the  finest 
quality  with  a  perfect  performance  record  back 
of  them. 


Wires  and  cables  insulated  with  Okonite  varnished 
cambric,  of  every  type  and  application,  have  been 
used  for  many  years  in  all  parts  of  electric  power 
plants:  generating  stations,  switching  stations,  sub¬ 
stations,  and  for  underground,  submarine,  and  aerial 
power  cables. 

Quality  means  performance  with  varnished  cambric 
cables  just  as  much  as  with  other  insulation.  We, 
therefore,  give  the  most  scrupulous  attention  to  the 
selection  of  materials  and  to  every  detail  in  the 
manufacture  of  these  cables  in  order  that  their 
reliability  is  assured. 

Inquiries  are  solicited  and  our  engineering  service 
is  always  available. 


Okonitf  Products 

OKONITE 
INSIL.^TEI) 
WIRES  AM) 
CABLES 
VARNISHED 
CAMBRIC 
CABLES 
OKONITE 
INSILATINO 
TARE 

MANSON  and 
DC N DEE 
FRICTION  TARE 
OKONITE 
CEMENT 
OKOCORD 
OKOLOOM 
Okonitc-VaUtnder 
Products 
IMRREONATEI) 
RARER  CARLES 
SIRER-THNSION 
CABLES 
SRLICLNO 
s.  MATERIALS  y 


lALS  ^ 


THE  OKONITE  COMPANY 


FOrSDEh  tHTH 


THE  OKONITE-CALLENDER  CABLE  COIMPANY,  INC. 

Factories:  Passaic,  N.  .1.  Paterson,  N.  J. 


SALES  OFFICES: 
ST.  LOUIS 
SAN  FRANCISCO 


NEW  YORK 
LOS  ANGELES 
SEATTLE 


CHICAGO 

ATLANTA 

DALLAS 


PITTSBURGH 

BIRMINGHAM 

BOSTON 


Novelty  Electric  Co.,  Philadelphia,  Pa. 


F.  D.  Lawrence  Electric  Co.,  Cincinnati,  O. 


Canadian  Representatives: 
Engineering  Materials,  Limited,  Montreal 

Cuban  Representatives;  Victor  G.  Mendoza  Co., 
Havana 


OKONITE  QUALITY  CANNOT  BE  WRITTEN  INTO  A  SPECIFICATION 
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The  air  ^uge  tells  you 
that  6&  W  Boxes  ^ 
are^.^uf  jiS 


G  &  W  Boxes  are  equipped  with  a  tire  valve  for  air  testing 

A  simple,  yet  ef¥ective  means  of  service  protection  is  furnished  with  all  G  &  W  Boxes. 
You  can  be  sure  that  your  underground  boxes  will  be  air  tight  as  well  as  water  tight. 

After  a  box  has  been  opened  it  should  he  air  tested  upon  closing.  This  acts  as  a  check 
to  determine  if  cover  has  been  properly  fastened.  Air  up  to  5  lbs.  is  pumped  into  the 
box  through  the  tire  valve  after  lid  is  fastened.  If  the  gauge  (5  to  10  lbs.  maximum) 
shows  that  air  pressure  is  maintained  you  are  assured  of  no  air  leakage  of  box. 

Such  an  air  test  is  invaluable  when  a  box  is  first  installed.  It  indicates  whether  the 
cable  heads  and  the  lid  have  been  properly  installed. 

The  correct  design  and  reliability  of  G  &  W  Boxes  has  been  clearly  demonstrated 
by  the  great  numbers  now  giving  economical  and  satisfactory  service  over  long  periods. 

Central  Stations  are  today  encouraging  semi-annual  inspection  of  all  underground 
equipment.  This  G  &  W  air-testing  feature  thus  becomes  of  real  value  to  the  industry. 
It  is  an  indication  of  this  organization’s  ability  to  meet  modern  needs  and  advance 
modern  ideas. 


G  &  W  Electric  Specialty  Go.,  7780  Dante  Ave.,  Chicago 


EIXCTKIC 


See  our 
Catalog  No.  27 


Exactly 
what  you  want 


for  the  Cable  Ends 


More  than  Protection 


POTHE 
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FERRANTI 


SURGE  ABSORBER 


Ferranti,  Tnc. 

130  West  42nd  Street 
New  York,  U.  S.  A. 


Ferranti,  Ltd. 
Hollinwood 
Lancashire,  England 


Ferranti  Electric  Limited 
26  Noble  Street 
Toronto,  Canada 


For  the  protection  of  inductive 
apparatus  at  the  terminals  of 
Transmission  Lines  from  surges 
of  steep  wave-front. 


Connected  in  series  with  the 
line,  the  Absorber  dissipates  the 
energy  in  the  surge  without 
grounding  the  line. 


Its  effectiveness  has  been  deter¬ 
mined  by  actual  test  under  con¬ 
ditions  which  approximate  closely 
to  those  obtaining  in  service. 


Suitable  for  connecting 
in  cables  and  transmis¬ 
sion  linesof  voltagesfrom 
220  to  220,000. 
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He  Knows  His  Circuits 


TO  paraphrase  a  com¬ 
mon  expression,  this 
man  “knows  his  circuits.” 
He  knows  which  are  alive 
and  which  are  dead,  which 
are  open  and  which  are 
closed,  because  he  makes 
tests  with 


The  S&C 
High  Voltage 
Detector 


The  S&C  Type  BT 
High  Voltage  Detec¬ 
tor  consists  of  a  simple 
combination  of  a  high  re¬ 
sistance  and  a  pair  of  in¬ 
dicating  lamps  in  series 
with  an  S&C  Fuse.  These 
elements  are  contained  in 
Bakelite  tubes  equipped 
with  handles.  The  high 
resistance  limits  the  cur¬ 
rent  to  a  correct  value  for 
lighting  the  small  indicat¬ 
ing  lamps  and  the  detec¬ 
tor  is  connected  directly 
across  the  line.  The 
proper  resistance  is  sup¬ 
plied  for  the  particular 
voltage  on  which  the  de¬ 
tector  is  to  be  used. 


He  will  cheerfully  test  before 
the  next  operation  because  it 
is  so  very  easy  to  use  this  light 
weight,  easy-to-handle  testing 
device  that  gives  a  positive 
indication  of  the  presence  of 
potential.  That  is  why  it  is 
an  aid  to  the  enforcement  of 
safety  first  regulations. 


yyy^/Of/xvc 


He  uses  the  1  ype  b  i  De¬ 
tector  shown  here  on  potential 
tests,  phasing  out,  etc.,  on  cir¬ 
cuits  up  to  15,000  volts,  in¬ 
doors.  An  S&C  Detector, 
Type  AT,  is  also  used  for  out¬ 
door  tests  up  to  6,600  volts. 


Bulletin  214  gives  com¬ 
plete  information  on  vari¬ 
ous  types  of  S&C  High 
Voltage  Detectors  and  a 
copy  will  be  gladly  sup¬ 
plied  on  request. 


/POOS  //^o/c/friAfG  “ 

Wiring  Diagram  Type  BT  V^oltage  Detector 


High  Potential  Fuse 


Makers  of  the  S&C 


4435  Ravenswood  Avenue 


CHICAGO  ILUNOIS  USA 


Boston 
New  York 
Philadelphia 


Seattle  San  FraneLB<‘« 

Denver  Los  Angeles 

Japan,  T.  Haseerawa  Co.,  Osaka 


Buffalo 

Pittsburirh 

Cleveland 


Duluth 

Detroit 

Birmirnrham 


St.  Louis 
Kansas  Cit; 
Omaha 


Trade  Mark  Reg.  U.S.  Pat.Off. 
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1911— The  Third  Milestone 


The  44,000-volt  transmission  line  of  the  Sanitary  District  of 
Chicago,  running  along  the  Drainage  Canal  from  Chicago  to 
Lockport.  The  O-B  suspension  insulators  were  installed  in  1911. 


This  is  the  third  of  a  series  of  advertisements 
telling  the  20-year  story  of  O-B  insulator 
development. 
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Milestones  of  Transmission 
Tine  Construction 


Transmission  facilities  of  the  Sanitary  District  of  Chicago,  in 
1911,  were  not  sufficient  to  take  care  of  the  growing  load  placed 
on  its  lines  by  the  extension  of  Chicago’s  boulevard  lighting  system,  and 
by  the  other  growing  power  requirements  served. 

So  additional  transmission  facilities  were  planned  to  carry  power  from 
the  Lockport  power  house,  30  miles  below  Chicago,  to  the  substation  at 
Western  Avenue  and  the  Drainage  Canal. 

Recognizing  the  successful  experience  of  others  in  the  use  of  0-B  cap 
and  pin  suspension  insulators,  the  Trustees  of  the  Sanitary  District  in¬ 
vestigated  and  selected  0-B  insulators  for  use  in  strings  of  three  10-inch 
units  to  insulate  their  new  44,000-volt  line. 

Certain  changes  in  design  were  made  at  this  time  to  provide  for  new 
service  conditions.  The  spacing  between  units  was  reduced,  thus  per¬ 
mitting  more  insulation  to  be  packed  into  a  given  string  length.  This 
important  fundamental  change  was  responsible  for  the  design  of  0-B 
Insulator  No.  25622,  of  which  millions  are  now  in  service. 

More  of  these  short  spaced  units  can  be  put  in  a  string  of  given  length, 
thereby  providing  more  effective  insulation.  Among  other  things, 
efficient  use  of  string  length  makes  better  use  of  tower  clearance,  which 
is  an  item  on  a  transmission  line. 


Thus,  because  it  marks  this  important  design  change,  the  installation  of 
0-B  suspension  insulators  on  the  lines  of  the  Sanitary  District  of  Chicago 
added  another  milestone  in  the  progress  of  transmission  line  construc¬ 
tion  and  insulation. 


Ohio  Brass  Company,  Mansfield,  Ohio 

Canadian  Ohio  Brass  Co.,  Limited 
Niagara  Falls,  Canada 

tU9H 


PORCELAIN 
INSULATORS 
LINE  MATERIALS 
RAIL  BONDS 
CAR  EQUIPMENT 
MINING 
MATERIALS 
VALVES 


new  YORK  PITTSBURGH 
PHILADELPHIA  BOSTON 


CHICAGO  CLEVELAND  ST.  LOUIS  ATLANTA 
SAN  FRANCISCO  LOS  ANGELES  DALLAS 


General  view  of  the  Lauderdale  Steam 
Electric  Station  of  the  Florida  Power 
&  Li(ht  Co.,  FortLauderdale,  Fla. 


COPPER 
BUS  TUBES 


your  specifications 


yVNACONDA  Bus  Tubes  are  manu- 
factured  from  copper  guaranteed 
99.9  %  pure  by  processes  developed  during 
more  than  a  century  of  experience  in  the 
manufacture  of  copper  and  copper  alloys. 
They  can  be  supplied  with  a  minimum 
conductivity  of  98%  when  hard  drawn. 
Hard  drawn  copper  tubes  have  greater 
rigidity  and  higher  tensile  strength  than 
soft  drawn  tubes,  thus  raising  the  yield 
point.  Up  to  the  yield  point,  however,  sag 
is  independent  of  tensile  strength. 

In  case  it  is  desired  to  make  short  radius 
bends  or  to  flatten  the  ends  for  making 
connections,  soft  or  medium  temper  should 
be  specified,  depending  on  requirements. 


Whatever  your  bus  tube  requirements  may 
be.  Anaconda  can  meet  them  with  a  tubular 
conductor  of  superior  quality  designed  to 
carry  the  specified  load  with  maximum  ef¬ 
ficiency.  The  facilities  of  our  Technical 
Department  are  at  your  service. 


The  high  conductivity  and 
uniform  quality  of  Ana¬ 
conda  Copper  Bus  Tubes 
are  the  result  of  coordinated 
supervision  by  a  single  or¬ 
ganization  of  every  stage  of 
production  from  ore  to  fin¬ 
ished  product.  Conveniently 
located  mills  oHer  customers 
a  coast-to-coast  service  un¬ 
equalled  in  promptness  and 
dependability. 


The  American  Brass  Company 

General  OEBces:  Waterbury,  Connecticut 
Offices  and  Agencies  in  all  Principal  Cities 

Canadian  Mill:  ANACONDA  AMERICAN  BRASS  LTD. 

New  Toronto,  Ontario 
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i  A  New  Anchor 

the  greatest  ever  made 

THE  NEW  PREHEATED  CERTIFIED  MALLEABLE 

MATTHEWS 

SCRULIX  ANCHORS 

PATENTS  APPLIED 


50%  GREATER  HOLDING  POWER 


Installing  ordinary  screw  anchor 


GUARANTEED' 


Installing  the  New  Matthews  Scrulix 
Anchor  with  the  New  Matthews  Wrench 


Men  work  in  uncomfortable  strained 
position. 

Wrench  handle  catches  on  ground  while 
anchor  rod  is  stilt  twofeetodt  of  ground. 

—yet  anchor  is  down  as  far  as  old  wrench 
can  put  it  unless  men  dig  ground  away 
or  use  a  ratchet  handle,  it  has  always 
been  difficult  if  not  impossible  to  get 
them  to  do  this. 


\  ^ 
a 

r\  vV\ 

1 

V 

1 

w 

/  *  ;  ^X’Wench 

/  -  ‘ ANCHOR 

V 

/  POSSIBLE 

\ 

ZjL  ADDITIONAL 

t  '  , 

'  "Or  earth 

\ 

#  -  ~  greater  HOLDING 

\  POWE^ 

The  new  Matthews  Wrench  permits 
men  to  stand  in  upright  comfortable 
position  during  entire  installation- 
end  iff  rod  is  down  to  ground  level. 

New  Matthews  ScrttHa  Anchor  is  down 
two  feet  deeper  than  ordinary  anchor — 
the  result  is  at  least  50%  greater  hold¬ 
ing  power— actual  tests  have  shown 
double  holding  power  of  the  ordinary 
screw  anchor  of  the  same  size,  installed 
bysame  menin  the  same  ground. 


Dotted  line  shows  usual  depth  of  ordi¬ 
nary  screw  type  anchor  —  Black  line 
shows  depth  of  new  Matthews  Scrulix 
Anchor. 

Two  feet  deeper  intallation  gives  new 
Matthews  Scrulix  Anchor  at  least  50% 
greater  holding  power. 


EASIER  and  QUICKER  to  INSTALL 

-Thinner  Shank 


Thinner  Blades 


Test  these  new  anchors  and  learn 


what  amazing  results  they  give. 


W.  N.  MATTHEWS  CORPORATION 


Engineers  and  Manufacturers 

3702  Forest  Park  Blvd.,  St.  Louis,  Mo.,  U.  S.  A. 

Offices  in  all  principal  cities 
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And  why  should  you  see 
Weyerhaeuser?  Because 
Weyerhaeuser — the  world’s 
largest  lumber  producing 
organization — is  making  the  furnish¬ 
ing  of  cedar  poles  one  of  its  major 
services  to  industry.  Because  Weyer¬ 
haeuser  is  putting  into  this  efiort  all 
its  hard  won  knowledge  of  timber — 
all  its  experience — all  its  understand¬ 
ing  of  the  requirements  of  the  pole 
buyer,  both  as  to  quality  and  service. 


QUALITY 

Immense  forests  of  fine  straight 
Idaho  Red  Cedar  Pole  Timber. 

Only  experienced  pole  men 
employed. 

Only  “live”  trees  used. 

Expert  seasoning. 

Frequent  and  rigid  inspecdon. 

Expert  storing  and  loading  to 
avoid  damage. 


HANDLING 

Five  modem  storage  yards.  Large 
and  complete  stocks. 

Immediate  shipments — pracdcally 
any  quanuty  of  any  size. 

Prompt  advice  on  car  numbers, 
routing  and  probable  arrival  date. 

Prompt  tracing  and  advices. 

Responsible  transaction  through¬ 
out. 


WEYERHAEUSER  SALES  COMPANY,  Distributors  ©^Weyerhaeuser  Forest  Prooucts 

General  Office:  SPOKANE,  WASHINGTON 

Branch  Offices: 

MINNK.VrOMS  ST.  P.\l  l.  fHIOAOO  K.\XS.\S  CITY  TOI.KDO 

KtMl  IMyrnouth  Bldg.  Franklin  Ave.  30'  N.  .Mirliisan  Ave.  141K  K.  A.  I.oiifc  Bldg.  510  Second  Nat.  Bank  Bldg. 

riTTSIU  Ktill  PHII.ADEl.PHl.A  NFAV  YORK  PORT  NEWARK 

-.ilOl  Firxt  Nat.  Bank  Bldg.  lOOO  .\rrh  Street  3100  Chanin  Bldg.  P.  O.  Drawer  0»0,  Newark,  N.  d. 

R.  L.  Bayne,  Spokane  Office,  Manager  of  Cedar  Pole  Service 
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He  Isn’t  Poeting" 
About  liansformers 


THEN  a  genuine,  long-haired,  aged  in  the  wood,  three-phase  poet 
t  cranks  up  his  lyre  and  takes  a  spin  around  Parnassus,  he 
never  “poets”  about  transformers. 

He’d  blow  his  circuit  breakers  clear  back  to  the  coal  pile 
if  he  tried  it. 

Because  transformers  are  just  naturally  unromantic 
and  unlyrical  —  the  muses  never  heard  of  them. 

It  seems  a  shame,  too,  because  transformers  as 
good  as  Kuhlman  makes  them  deserve  poetic 
praise. 

Good  because  we  stop  at  nothing  to  make 
them  better. 

KUHLMAN  ELECTRIC  CO.,  Bay  City,  Mich. 


Offices 

Akron,  Ohio 

Blectric  Motor  Bt  Repair  Co. 
High  and  Barge*  Sti. 

Atlanta,  Georgia 
B.  K.  Higginbottom 
1431  Hea^  Bldg. 

Baltimore,  Md. 

Industrial  Power  Equip.  Co, 
421  W.  Camden  St. 

Boston,  Mass. 

Geo.  H.  WahnCo. 

69-71  High  Street 

Buffalo,  N.  Y. 

John  B.  Hoffman 
280  Carolina  St. 


Indianapolis,  Indiana 
Scott  Jacqua  Co.,  Inc, 

202  Indiana  Terminal  Whse, 
Lincoln,  Neb. 

Enterprise  Blectric  Co. 
1425-35  M.  St. 

Los  Angeles,  Cal. 

Thomas  Machinery  Co. 

912  E.  3rd  St. 

Milwaukee,  Wis. 

Wm.  H.  FemhoU 
1031  Clyboum  St. 
Minneapolis,  Minn. 

Joseph  L.  Barnard 
2101  Blaisdell  Ave. 
Montreal,  Quebec 
W.  O.  Taylor  St  Co. 

415  Canada  Cement  Bldg. 


Rochester,  N.  Y. 

Geo.  W.  Foote 
601  Temple  Bldg. 

San  Francisco,  Cal. 

C.  F.  Henderson 
Call  Building 
Seattle.  Wash. 
Equipment  Sales  Co. 
514  Lloyd  Bldg. 
Tampa,  Fla. 

Tampa  Hardware  Co. 
Polk  Ot  Morgan  Sts. 
Toledo,  Ohio 
Howard  J.  Wittmaa 
319  Spitaer  Bldg. 
York.  Pa. 

Harry  W.  Motter 
25  N.  Duke  St. 


New  Orleans,  La. 

Lyman  C.  Reed 

1230  Hibernia  Bank  Bldg. 

New  York,  N.  Y. 

D.  F.  Potter,  Jr. 

Graybar  Bldg. 

New  York  (Export) 

Parr  Electric  Export  Corp. 
77  Warren  St. 

Omaha,  Neb.  v 

J.  H.  Nicholson 
6315  N.  33rd  St.  ' 

Philadelphia,  Pa. 

J.  Edward  Bolich  * 

1015  Chestnut  St.  > 

Pittsburgh,  Pa. 

Continental  Sales  fit  Eng.  Co. 
839  OUver  Bldg. 


Chicago,  HI. 

John  R.  Smith 
844  Rush  St. 

Cincinnati.  Ohio 

S.  L.  Currier 

833  Union  Trust  Bldg. 

Cleveland,  Ohio 

Public  Service  Supply  Co. 

627  Union  Trust  Bldg. 

Dallas,  Texas 

F.  T.  Morrissey  8t  Co. 

1408  AUen  Bldg. 

Denver,  Colo. 

Blectric  Sales  Co. 

1535  Broadway 
Detroit,  Michigan 
Richard  P.  Johnson 
10-230  General  Motors  Bldg. 


“Serving  Up"  Strand  Ends 

PROTECT  Strand  ends  by  the  use  of  Kearney  Guy  Wire 
Clips.  These  units  clamp  in  place  with  ease  with  an 
ordinary  pair  of  pliers  or  wire  twisters.  The  use  of  Kearney 
Guy  Wire  Clips  makes  all  strand  ends  uniform,  saves  the 
galvanizing  on  the  strand,  and  eliminates  the  dangerous 
method  of  serving  strand  ends.  The  clip  covers  the  rough 
strand  ends,  holds  the  strand  together,  and  keeps  the 
strand  from  untwisting.  Kearney  Guy  Wire  Clips  are  made 
in  three  sizes — one  size  to  take  1/4''  and  5/16"  strand,  one 
to  take  3/8"  and  7/16"  strand,  and  another  to  take  1/2" 
and  9/16"  strand.  Made  of  three  materials — aluminum, 
copper,  and  galvanized  iron.  Write  today  for  your  copy  of 
Bulletin  320. 


JAMES  R.  KEARNEY  CORPORATION 

4224-40  CLAYTON  AVE.  ST.  LOUIS,  MO. 

FACTORIES:  St.  Louis,  Kansas  Chy,  Mo.,  Taylorvilie,  Illinots 


Actual  Service 

Kearney  Guy  Wire  Clips,  used  by 
hundreds  of  utilities,  are  applied 
with  an  ordinary  pair  of  pliers  or 
wire  twisters.  They  make  all  strand 
ends  uniform. 

Kearney 

Pretfucts 

Certified  Malleable  Iron  Screw 
Type  and  Hi-Tension  4-in-l  Ex¬ 
pansion  Anchors;  Solderless  Service 
Connectors;  Double  Duty  Fuse  and 
Disconnect  Cutouts;  7500,  12000 
and  15000  volt  Fuse,  Disconnect 
and  Choke  Coil  Combination 
Switching  Equipment;  Fuse  Pul¬ 
lers;  Expulsion  Porcelain  Plug 
Cutouts;  Sleeve  Twisters  with 
Interchangeable  Dies;  Economy 
Cable  Clamps;  Hot-Tap  Clamps; 
Yokes;  Underground  Boxes;  Live 
Line  Tools  and  Accessories. 


A  KEARNEY  PRODUCT 

BEING  ADOPTED  NATIONAUY  AS  STANDARD  EQUIPMENT 


ELECTRICAL  WORT.D 


Vol.94.  Xo.12 


Dielectric  strength — insula¬ 
tion  between  windings 


Mechanical  strength — insu- 
lation  between  windings 


Dielectric  strength — conduC'  > 
tor  insulation  4-* 


Mechanical  strength — coti' 
doctor  insulation  tx 


GENERAL 

GENERAL  ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y. 


September  21,1929 
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transformers  has 
constantly  improued 


The  life  of  a  transformer  is  in  its  insulation.  Any  improvement  in 
quality  of  insulation  is  sure  to  be  reflected  in  longer  trouble-free 
service  given  by  the  transformer. 

As  evidence  of  G-E  transformer  reliability,  one  large  operating  com¬ 
pany  reported,  for  the  year  1928,  that  its  ratio  of  burnouts  to  installed 
G-E  transformers  on  its  distribution  system  (based  on  kv-a.)  was  .0029. 
This  covered  imits  burned  out  from  lightning,  overload,  high  voltage, 
and  all  other  causes. 

Insulation  failures  in  1928,  among  all  the  G-E  power  transformers  built 
during  the  ten  years  previous  to  1928,  were  less  than  half  those  recorded 
in  191 5, covering  transformers  built  during  the  ten  years  previous  to  1915. 

Better  insulating  materials,  more  scientifically  applied,  account  for 
this  improvement  in  service  records.  The  increase  in  insulation  strength 
per  unit  thickness,  accomplished  by  G-E  engineers,  is  expressed  by  the 
accompanying  curves.  Herkolite  for  major  insulation  was  first  intro¬ 
duced  in  1911;  cable  paper  for  conductor  insulation  in  1915.  While 
these  G-E  developments  were  revolutionary,  continued  research  has 
produced  still  further  improvements. 


JOIN  us  IN  THE  GENERAL  ELECTRIC  HOUR,  BROADCAST  EVERY 
SATURDAY  AT  8  P.M.,  E.S.T.  ON  A  NATION-WIDE  N.B.C.  NETWORK 


_  _  41(V19 

ELECTRIC 

LES  OFFICES  IN  PRINCIPAL  CITIES 
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SIGNS  OF  THE  TIMES 


TT 

A  HE  booking  season  for  Hi-Pressure  Con¬ 
tact  Switches  is  always  on.  They  are  instantly 
available.  You  are  always  assured  of  satisfac¬ 
tory  performance  in  all  seasons.  The  four  big 
ice-breaking,  corrosion -resisting  numbers 
(every  one  a  headliner)  are  shown  at  the  right. 
Each  has  self-cleaning  contacts,  non-ferrous 
parts  above  insulator  units.  Interchangeable 
Insulator  Units  and  many  refinements  which 
you  do  not  ordinarily  appreciate  until  you  see 
them. 

For  continuous  performance  look  to 


HI-PRESSURE  CONTACT 

SWITCHES 


RAILWAY  AND  INDUSTRIAL 

ENGINEERING  CO.,  GREENSBURG,  PA. 


RohIoii 
New  York 
l>hil»drlphia 
Biirraln 

PiltNbiirKh 


(irvriHiid 
ChiruKO 
('inriniiati 
St.  l.oaiR 

Dpiivrr 

Charlotte 


KrprPHFiitatlTM  in 

Rirmintcliam  I.ns  AiirpIpr 

DallaN  MiniirapoIiH 

IntiiaiiapoliM  San  FranrUrt' 

KanHai*  City  Spattip 

Toronto 
Phopnix 


Type  TTL — very  popular 
air*break  switch  for  sub¬ 
station  or  sectionaiizin^ 
purposes — up  to  and  in¬ 
cluding  73  KV. 


Type  A — an  economi¬ 
cal,  horizontal-opening 
air-break  (or  discon¬ 
nect)  switch  up  to  and 
including  73  KV^. 


Type  TTR — for  all  heavy  duty  pur¬ 
poses  where  vertical  opening  is  per¬ 
missible — up  to  and  including  220  KV. 
— all  mountings. 


Type  TTT — double  break,  shuntless 
switch — all  voltages  up  to  and  includ¬ 
ing  220  KV.  Illustration  shows  a  2000 
ampere  design. 


Union  Metal  Fluted  Steel  Pole 


West  7th  St..  Ft.  Worth,  Texas, 
an  example  of  “cleaning  up  the 
curb-line"  with  Union  Metal  Poles. 


If  Street  Appearance 

Means  Anything— 

IN  these  days  of  the  City  Beautiful  and  civic  plan  commissions,  stress 
is  continually  placed  on  street  appearance.  And  unless  thousands 
of  city  officials  are  wrong,  clean,  well  kept  streets  and  avenues  are  ex¬ 
ceedingly  important. 

Few  things  are  more  unsightly  than  a  mass  of  poles,  posts  and  wires 
along  the  curb-line.  Ft.  Worth  was  one  of  many  cities  to  realize  this. 
And  so,  on  West  7th  Street,  Union  Metal  Poles  were  installed  recently 
to  carry  the  trolley  span  wires  and  lighting  units.  The  result  is  a  digni¬ 
fied  and  attractive  street.  Needless  to  say,  the  utilities  sponsoring  the 
installation  received  no  little  credit  from  the  public  for  their  move. 

In  other  cities  Union  Metal  Fluted  Steel  Poles  are  used  for  carrying 
transmission  and  distribution  lines,  trolley  span  wires,  traffic  signals  and 
street  lights — one  set  of  poles  for  all  purposes. 


The  Union  Metal  Manufacturing  Co. 

General  Offices  and  Factory,  Canton,  Ohio 
Sales  Offices — New  York,  Chicago,  Philadelphia,  Cleveland. 
Boston,  Los  Angeles,  San  Francisco,  Seattle,  Dallas,  Atlanu 


Distributors: 

Graybar  Electric  Company,  Incorporated  General  Electric  Merchandise  Distributors 


equipped  with  No.  4511  bracket 
as  used  in  Ft.  Worth,  Texas. 


Union  Meal  will  exhibit  in  Space  No. 
624  at  the  A.  E.  R.  A.  Convention, 
Atlantic  City,  Sept.  28 — October  4. 


Offices  in  all  principal  cities 


UNION  METAL 

DISTRIBUTION  AND  TRANSMISSION  POLES 
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“Three  E“  Super-fine  equipment 
meets  needs  for  every  type 
of  substation 


Here’s  why  “Three  E”  Equipment  meets  the  particular  needs  of  your  service  conditions: 

It  is  enpneered  for  easy  expansion. 

It  is  made  for  the  user’s  best  advantage. 

Ir  is  built  of  the  best  materials,  by  skilled  workmen  in  a  modernl\ -eijuipped,  daylight 
factory. 

It  is  particularly  constructed  to  be  most  serviceable  under  every  operating  condition 
including  weather.  f 

There  are  no  inefficiencies  of  construction  to  require  maintenance  and  replacements  and 
reduce  the  service  life. 

I'his  132000/66000/4000  volt  substation  was  built  for  The  Illinois  Power  Company 
at  East  Springfield,  Illinois  and  was  “Three  E’’  equipped. 

Put  your  outdoor  substation  problems  up  to  “Three  E”. 

*  ''Service  Value’*  =  Low  cost  per  year  of  service. 

Electrical  Encineers  Equipment  (^o. 


General  Offices  and  Factory:  Melrose  Park,  III. 
riiir»e(»  ‘iO.T  W.  Wuckrr  Drive  Kastern  ‘.Jl  Dark  Kiivv,  New  \  i»rk 

Salen  Offices  in  dll  princip<il  cities 
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This  20,000-kva.  Transformer 
— iiieets  a  Wide  Variety  of 

*  2e  Conditions 


The  transformer  pictured  here 
is  one  of  three  rated  at  20,000 
kva.,  66,000  volts,  high  side  and 
12,000  volts,  low  side.  In  addition 
it  is  equipped  with  a  tertiary  winding 
developing  7,500  kva.,  at  2,300  volts. 
Arranged  for  auxiliary  cooling; 
blasts  of  cooling  air  are  forced  up 
through  the  radiators  from  the  noz¬ 
zles  in  the  pipes  located  on  each  ra¬ 
diator.  These  transformers  will 
carry  two-thirds  load  without  forced 
air.  They  are  also  arranged  to  carry 
full  load  with  auxiliary  water  cool¬ 
ing,  or  external  oil  cooling  in  place 
of  the  forced  air. 

Allis-Chalmers  pioneered  in  the  de¬ 
velopment  of  modern  high  voltage 
transformers  permitting  the  devel¬ 
opment  of  modern  super-power  sta¬ 
tions  and  the  economical  transmission 
of  power  over  long  distances.  Since 
that  time  transformer  design  has  kept 
abreast  of  modern  requirements  and 
today  Allis-Chalmers  is  building 
transformers  of  many  types,  for  a 
wide  variety  of  service  conditions. 

Allis-Chalmers  Mfg.  Co. 

Milwaukee,  Wis. 


— A  Ills  -  C  hal  fliers  electrical  equip¬ 
ment  includes  machinery  for  the 
freneratiofu  transformation,  conver¬ 
sion  and  utilization  of  electric  power. 


The  fact  that  more  than  91%  of 
America’s  greatest  electric  power  sys¬ 
tems  use  the  De  Laval  Oil  Purifier, 
proves  that  it  is  preferred  by  “big  business.” 
Why  do  the  vast  majority  of  smaller  power 
systems  and  industrial  plants  operating  oil 
purifiers  also  use  the  De  Laval? 

The  man  who  buys  equipment  for  such  plants 
is  often  spending  his  own  money,  and  thinks 
of  oil  purification  as  something  to  increase 
the  net  profits  of  the  business. 

In  most  cases,  he  realizes  that  the  saving  of 
oil  effected  by  purification  is  of  secondary 
importance.  The  big  saving  is  in  better  lubri¬ 
cation,  and  this  depends  upon  the  ability  of 
the  oil  purifier  to  do  a  thorough  job  ...  to 
make  the  purified  oil  as  nearly  as  possible 
equal  to  new  ...  to  remove  impurities 


from  the  oil  at  such  a  rate  as  to  keep  in  prime 
condition  all  of  the  oil  in  the  lubricating 
system. 

Still  he  expects  to  purify  oil  at  the  lowest 
possible  cost.  I'xpecting  durability,  dependa¬ 
bility  and  lovv  operation  and  maintenance 
cost,  he  inquires  carefully  into  the  mechani¬ 
cal  construction  of  various  models. 

As  a  result  he  buys  not  an  oil  purifier,  but 
the  Oil  Purifier — a  De  Laval. 

To  convince  yourself  that  a  De  Laval  Is 
better  for  your  plant,  too,  write  for  Bulletin 
106-W  on  lubricating  and  fuel  oil,  or  107-W 
on  insulating  oil. 

THE  DE  LAVAL  SEPARATOR  COMPANY 

165  Broadway,  New  York  600  Jackson  Blvd.,  Chicago 
DE  LAVAL  PACIFIC  COMPANY.  San  Fiancisoo 
ALFA-LAVAL  CO.,  Ltd.,  .‘{4  Grosvenor  Road,  London,  S.  W.  1 
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Q'ypes  for  Lubricatin g  Oil 

an 

d  Insulating  Oil 

Problems . . . 

Simple  Decision 


Kwci-  «ri>i<-«i 


Ktw  OUttU*! 
raMNX 


E'M  Caffttcitors 
are  compact, 
weather-proof 
and  fool  -  proof. 
They  serve  for 
years  without  at¬ 
tention  —  paying 
for  themselves 
many, many  times 
in  their  long  life. 


(multiple  rolls  all  in  one  tank) 
it  required  no  more  room  than 
~  a  transformer;  fitted  the  space 

ease.  Because  of  this  same 
construction  —  and  the  sealed 
case  made  this  possible — it 

AN  Eastern  manufacturer*  had  five  prob-  could  be  put  away  and  forgotten. 

/\  Urns  in  regard  to  electric  power:  i,  ha»  been  .  .  .  for  over  a  year  .  .  .  ex- 

1.  Their  transformers  were  running  hot.  cep*  savings  it  has  brought. 

2.  Their  motors  were  running  hot.  Your  plant,  tOO,  may  find  worthwhile 

3.  Their  voltage  was  off. .  .20  volts  low.  savings  in  an  E-M  Capacitor.  Why  not 

4.  Their  motors  were  running  slow.  investigate?  Our  trained  engineers  working 

,  ,  out  of  40  principal  cities  will  be  olad  to 

5.  They  were  paymg  more  than  neces-  ,  ,  .  ^  i*  /-  ii  ***1. 

s.ry  for.lJtrfcp;w.r.  help  -  Without  obheaoon.  CaU  on  them. 

Also  be  sure  to  read  our  interesting  book 
Investigation  showed  that  all  five  “Reducing  the  Cost  of  Electric  Power”, 
problems  were  due  directly  to  poor  Write  for  a  copy  today. 


*Naine  on  request 


STATIC  CONDENSERS  FOR  IMPROVING  PLANT  ELECTRICAL  CONDITIONS 

fl0.17> 


PHOTOGRAPH  SHOWS 

THE  LIGHTING  RESULTS 

OF  HOLOPHANE  REFRACTORS 


THE  UNIT 


WITH 


HOLOPHANE 


For  Streets -Highways  &  R\rks 

WRITE  FOR  DATA  “PLANNED  STREET  LIGHTING’* 


HOLOPHANE  CO.. 

342  MADISON  AVE.,  NEW  YORK  CITY 


SAN  FRANCISCO 

PHILADELPHIA 

CHATTANOOGA 


CHICAGO 
BALTIMORE 
LOS  ANGELES 


TORONTO 

HARTFORD 

CINCINNATI 


MILWAUKEE 
ST.  LOUIS  SYRACUSE 
BOSTON  CLEVELAND 


AC. 
LI  N  E 


D.C. 

LOAD 
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A  copper  disc,  coated  on  one  side 
.  with  copper  oxide,  allows 
electricity  to  pass  in  one  direction 
only.  That  is  the  basis  of  copper- 
oxide  rectification.  It  is  the  most 
satisfactory  way  to  furnish  DC 
current  from  an  AC  supply  because 
there  is  no  electrolytic  or  chemical 
action.  Units  on  life  test  show  no 
tendency  to  wear  out  or  deteriorate. 

An  electrical  bridge  is  con¬ 
structed  of  these  copper-oxide  disc 
units  and  combined  with  the  proper 
transformer  in  a  Westinghouse 
Rectox  rectifier.  Oscillographs 
show  that  it  has  no  reverse  current 
leakage  and  no  irregularity  of 
wave  forms. 

A  book  that  applies  Rectox 
to  your  needs 

Rectifiers  with  a  wide  range  in 
capacity  and  for  various  applica¬ 
tions  in  industrial,  central  station 
RECTOX 


W^stin^ioiise 


lined  in  this  publication.  Send  in  the 

coupon  for  your  copy  of  this  book. 

WESTINGHOUSE  ELECTRIC  & 
MANUFACTURING  COMPANY 
Rectifier  Section 

East  Pittsburgh  Works  East  Pittsburgh.  Pa. 

Sales  Ofiices  and  Service  Shops 
in  All  Principal  Cities 


and  telephone  installations  are 
described  in  a  new  publication  that 
is  yours  for  the  asking.  Learn, 
from  this  book,  how  Rectox  can 
help  you  solve  your  rectifying 
problems  by  providing  a  method 
that  operates  without  maintenance 
cost,  without  failure,  without  the 
need  of  attendance  or  supervision. 
Westinghouse  Rectigon  rectifiers  are 
also  described  and  their  uses  out- 


Westinghouse  Electric  &  Mfg.  Co.. 

Rectifier  Section , 

E^t  Pittsburgh,  Pa. 

Please  send  nteacopy  of  the  publication.  RecU- 
fiers  for  Central  Stations  and  Indus'  rial  Plants. 


Name. 


Company 


COPPER-OXIDE 

RECTIFICATION 


Address, 


Percent  Registration 


I 
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Percent  Load  The  New  OB  Load  Curve 


OB  Detachable  Meter(“Xor 

with  the  same  overall  accuracy 


OB  Detachable  Watthour  Meters 
have  the  following  superior 
features  of  the  standard,  temperature- 
compensated  OB  watthour  meter: 


—superior  overall  accuracy, 

— ability  to  register  accurately  under 
all  load  conditions, 

— low  internal  losses, 

— ability  to  start  at  very  light  loads, 


— capacity  for  overloads. 


In  addition,  it  has  these  unprecedented 

features: 

— suitable  for  mounting  in  any  loca¬ 
tion,  outdoor  or  indoor; 

— ease  of  installation  or  removal;  it 
can  be  plugged  into  place  or  re¬ 
moved  in  a  moment  like  a  radio  tube; 

— reduction  of  labor,  reading,  and 
testing  costs; 

— completely  iron-clad  and  tamper¬ 
proof; 

— greater  safety  and  security  with  less 
auxiliary  apparatus. 


Our  meter  specialist  in  the  Westinghouse  district  office  near  you  is  at  your 
service.  Write  for  Leaflet  No.  20433  which  contains  facts  of  special  interest. 

WESTINGHOUSE  ELECTRIC  &  MFG.  COMPANY 
NEWARK  WORKS  NEWARK.  N.  J. 

SALES  OFFICES  AND  SERVICE  SHOPS  IN  ALL 
PRINCIPAL  CITIES  OF  THE  UNITED  STATES 


September  21, 1929 
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Porcelain  Insulators 
with 

Strength  -  in  -  Reserve 


No.  601  recommended  work¬ 
ing  load,  3500  lbs.  Rated 
combined  M.  and  E.  strength. 
10.500  lbs.  Reserve  strength 
ratio,  3:1. 


PORCELAIN 
YOU  CAN 
INSTALL 
AND 
FORGET 


PORCELAIN  is  porcelain  and  insulators 
are  insulators.  Yet  one  insulator  holds 
and  another  fails.  One  is,  “Porcelain  you  can 
Install  and  Forget’’— the  other  courts  failure 
and  peril  when  subject  to  unexpected  strain. 

Why  the  difference? 

This  question  is  answered  by  these  facts: 

Science— not  tradition— governs  the  making  of 
all  Westinghouse  porcelain  and  insulators. 
Precision  processes  at  every  stage  are  the  rule. 
Never  is  anything  taken  for  granted.  We  even 
compensate  for  natural  variations  in  the  raw 
materials. 

First  the  design— then  the  materials— then  the 
method— and  then,  a  vigilance  that  permits  no 
compromise.  These  are  the  reasons  why  you 
can  install  and  forget  Westinghouse  porcelain. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 
DERRY  (PA.)  WORKS  EMERYVILLE  (CALIF.)  WORKS 

SALES  OFFICES  IN  ALL  PRINCIPAL  CITIES  OP 
THE  UNITED  STATES  AND  FOREIGN  COUNTRIES 


50,000  Units 

EMPIRE  CORPORATION 


In  the  form  of  Allotment  Certificates 
Koch  V nit  Consisting  of 

One  Share  Cumulative  Convertible  Preferred  Stock 

^3  Optional  Dividend  Series 

One  Share  Common  Stock — One  Option  Warrant 

Each  share  of  Preferred  Stock  of  this  series  is  convertible  at  the  option  of  the  holder  thereof  at  any  time  after  March  1,  1930, 
up  to  and  including  the  second  day  prior  to  the  date  fixed  for  redemption  into  two  and  one-half  shares  of  Common  Stock. 

I’rovisionii  for  adJuKtmpnt  i>r  the  eonvertiion  and  stock  dividend  rates  and  the  number  of  shares  deliverable  on  the  exercise  of 
Option  Warrants  in  the  event  of  split-ups,  eoiiildnation  of  shares  and  rertaln  4'oiniiion  Stock  divlilends  are  set  forth  In  the 
Certlttcate  of  Incorporation  and  other  instrunseiits  respectinic  tids  Series  of  I^eferred  Stock  and  the  Option  \V,arrants.  Preferred 
Stork  of  this  Series  is  redeemable  at  the  option  of  the  Corporation  at  an.v  time  in  whede  or  in  part  <m  tliirty  ila.vs'  notice 
l)y  mail  at  and  entitled  on  li(|uidatioii  to  receive  in  preference  over  the  Common  Stm'k.  155  per  share  and  accrued  unpaid 
dividends  In  eash.  Kaeli  iiolder  of  Preferred  Stock  siiali  have  one  vote  for  each  share  ot  such  stock  held  by  liim  and  eacli 
holder  of  Common  St(X'k  shall  have  one  vote  for  each  share  of  sueh  stuck  Iield  by  him. 

TRANSFER  AGENTS:  REGISTRAR: 

The  Equitable  Trust  Company  of  New  York  The  Chase  National  Bank  of  the  City  of  New  York 

The  foUou'inn  infonitntion  hits  heen  sumiiiarititd  from  a  letter  of  Mr.  T'toyd  11’.  Woodroek.  President  of  the  ('oriioration.  to  the  Rankers: 

COMPANY:  Empire  Corporation  has  been  formed  under  the  laws  of  the  State  of  Delaware  to  aeijuire  controlliny  interests  and  otherwise  to 
invest  in  public  utility  enterprises  and  to  exercise  such  other  of  its  Charter  Powers  as  its  Board  of  Directors  may  from  time  to 
time  determine.  It  is  expected  that  its  principal  operations  will  be  the  ac(|uisition  of  majority  or  substantial  minority  holdings  in  the  common  stock 
equities  of  public  utility  holding  and  operating  corporations  with  a  view  to  aiding  in  and  benefiting  by  the  growth  and  development  of  such  companies. 
It  is  contemplated  that  the  Corptoration's  executives  will  be  active  in  the  management  of  those  Companies  in  which  the  Corporation  has  a  majority 
interest.  The  Corporation  has  acr|uired,  throuyh  an  exrhanae  of  its  Common  Stork,  voting  trust  certificates  for  over  87%  of  the  outstanding  Class  B 
Common  Stock  of  Empire  Public  Service  Corporation,  a  public  utility  holding  company,  organized  under  the  laws  of  the  State  of  Delaware.  It  is 
estimated  that  the  value  of  such  voting  trust  certificates  is  over  twice  the  amount  of  the  process  of  this  financing.  The  combined  assets  of  Empire 
Public  Service  Corporation  and  its  subsidiaries  are  estimated  to  be  in  excess  of  $3o,0(K),000  and  the  (ffoss  income  thereof  for  the  .year  ending  June  30, 
I!t2ti,  was  in  excess  of  $6,7.50,000;  and  it  also  has  contracts  to  purchase  common  stocks  of  companies  which  own  directly  t)r  inirectly  public  utility 
properties  estimated  to  have  a  value  in  excess  of  $7,.500,(X)0,  .with  gross  income  for  the  year  ending  June  30,  1929,  of  over  $1,000,000.  t’pon  the  com- 
(iletion  of  this  financing,  and  the  sale  of  certain  additional  shares  of  its  Common  .Stock  and  Option  Warrants  to  be  presently  sold.  Empire  Corporation 
will  have  total  assets  estimated  by  the  management  to  have  a  value  in  excess  of  $9,.500,000  including  the  amount  of  approximatel.v  $3,7(X),000  in  cash. 
Of  said  amount  of  cash  it  is  proposed  that  approximately  $.500,(K)0  will  be  made  available  to  Empire  Public  Service  Corporation  in  connection  with 
the  aoiuisitions  referred  tf>  above,  the  balance  of  $3,200,(KM)  being  available  for  further  acquisitions  and  other  proper  corporate  purposes. 


CAPITALIZATION 

(I'liun  I'ODipIrtinn  of  present  tinanciiiK) 

•Vuthorlzed  To  lie  outstandiiiK 

Preferred  Stock  (no  par  value) .  500,000  Shares  50,000  Shares* 

Common  Stock  (no  par  value).  .  .  ! .  2,500,000  Shares**  561,275  Shares*** 

*  Cumulative  Convenll)le  l’referre<l  Stock  IS  Optional  Dividend  Series. 

**  There  are  to  l)e  reserveil  the  number  of  shares  required  for  conversion  of  the  Preferred  Slmk  of  this  series  ami  tor  the 
HTtt.llHO  Stork  Option  Warrants,  to  lie  presently  outstanding. 

•**  Itasnl  on  the  ownership  of  voting  trust  certificates  for  of  the  outstaniling  Class  H  f'uinnion  Slock  of  Kmpire  Pufiiic 

t^rvlce  Corporation,  as  above,  .\fter  making  allowance  believed  to  be  adequate  for  an  exchange  of  sti(ck  of  the  (Corpora¬ 
tion  for  the  l>alanee  of  the  presently  outstanding  Class  it  Coinnion  Sto<'k  of  Kmpire  Public  Service  Corporation,  or  voting 
trust  certificates  therefor,  there  would  Ik'  outstanding  l!2t!,I.'i0  shares  if  the  ('or|>oration  should  acquire  lOOfr  of  said 
Class  B  Common  Stock,  or  voting  trust  certificates  therefor. 

4  JtNIN GS  *  earnings  of  Empire  Public  iSerxice  Corporation  and  its  subsidiaries  on  a  eonsolidated  ba.sis  for  twelve  months  ending  Juno 

30.  1929,  applicable  to  its  Class  H  Common  Stock  after  annual  interest  and  dividend  rfMtuirements  on  the  prior  securities  and 


nrov-ision  for  retirement  reserve  and  taxes  (except  Federal  income  tax  and  amortization  of  debt  discount  and  expense)  and  after  certain  adjustments 
based  on  estimates  of  the  management  for  non-recurring  expenses  and  estimated  income  on  two  small  properties  for  part  of  the  year  were  $197,607  and 
on  the  same  basis  earnings  applicable  to  the  voting  trust  certificates  for  Class  B  Common  .Stock  held  by  Empire  Corporation  were  $172,027.  Such  latter 
sum,  together  with  a  return  estimated  at  6rj  j)er  annum  on  the  balance  of  $3,200,000  in  cash  to  be  received  by  Empire  Corporation  through  this 
financing  and  the  sale  of  certain  additional  shares  of  its  Common  Stock  and  Option  Warrants  tt)  be  presentl.v  sold,  would  be  $364,027,  which  amount  is 
over  2.4  times  the  annual  preferred  dividend  re<iuirenient  on  this  issue  of  Preferred  Stock  if  paid  in  cash. 

STOCK  DIVIDENDS  AND  CASH  OPTION:  Holders  of  Preferr^  .Stock  of  this  series  are  entitled,  in  preference 

I  over  the  Common  .Stock,  to  receive  cumulative  dividends  in  Common 

.Stock  of  the  Corporation  at  the  quarter  yearly  rate  of  one-sixteenth  of  one  share  of  Common  .Stock  per  share  of  Preferred  Stock,  or,  at  the  option  of  the 
lioliler  thereof,  to  receive  cash  at  the  cumulative  <iuarter  yearly  rate  of  $.7.5  per  share.  Dividends  payable  quarterly,  when  and  as  declared,  on  the  first 
days  of  March,  June,  September  and  Deoember 

O  PT'JO  N  APP  A  NTS'  Each  Option  Warrant  will  entitle  the  holder  therinif  to  purchase  one  share  of  Common  Stock  of  the  Corpora- 
*  a  ^  V  V  «  jjjiy  after  March  1,  19.30,  and  on  or  before  .September  E  1939,  as  follows:  ,\fter  March  1,  1930, 

to  and  including  .September  1,  19.30,  at  $14  per  share;  thereafter  to  and  including  .September  1,  1933,  at  $17  per  share;  thereafter  to  and  including 
.September  1,  1936,  at  $21  per  share,  and  thereafter  to  and  including  September  1,  19.39,  at  $26  per  share. 

management  *  operation  of  the  projjerties  controlled  by  Empire  Corporation  is  under  the  direction  of  Floyd  W.  Woodcock 

Pri^ident.  Mr.  Woodcock  has  a  long  and  successful  record  as  a  public  utility  executive.  .\s  a  Vice-IYesident  of  Da.v  & 
Zimmermann,  Inc.,  he  ha<l  charge  of  all  public  utilities  under  their  management  for  eight  years.  The  Board  of  Directors  will  include  the  following: 
lonX  H.  B.tllRKTT  .VRTHI'K  BKSSK  W  BRi  CK  PIRXIB 

Prrsidrnt.  H>  id  Hi-lidi  Morlotioi  Co.  of  Haiti-  Hale.  H’llfrrs  A  Compnnu,  Stir  York  Piniii,  .'timims  A  Co..  Jnr..  Spriniiftrlil,  Mass, 

morr.  Baltimon-  J.  P.  H.4RRIS  RdBBRT  W.  RK.\ 

II  M  ('\MKROX  yire-Prrsiitinl.  Cnion  Trsst  (’ompanv,  Clirelaad  Formrrly  President,  Southern  Ohio  Piihlie  Hirrire 

issoriati  Editor.  "The  Ehrtrieal  World",  J.  I.KWIS  BKXRY  Corporation.  Philadelphia 

V.tr  York  Hiddle  A  llinry,  Philadelphia  R.AYMOXIl  SOKTHWORTH 

.\RTHI  R  IIK.VXK  V.VL  B.  HOb.M.\X  Soiithirorth.  Itirrdorff  A  Compana,  Seir  York 

Sinpir.  Ilrani  A  ,'irrilinir.  Inc..  Pittshuriih  Holman,  Watson  A  Itapp,  Philadelphia  H.AROLl)  ('.  A'K.AdKR 

\  s.  HKWIXO  RK'H.ARI)  ('.  HI'XT  Yeaipr.  Younii  A  Pierson.  Inr..  .Vcir  York 

Prolessor  of  Eronnmirs.  Ilarrard  Vnirrrsilii.  Chadhonrni .  Hunt.  Jaerkil  A  Hru\rn.  .Vmc  York  KZRA  WHIT.M.AX 

Poston  W.  KiI.KH.ART  Consultinii  Eniiineei — Former  Chairman.  Piililir 

W  I'lXilllxA’  IIOWXS  J.  I-  B'-  lidehart  A  Cnmpami.  Palfiniore  .dirrire  Commission  of  Maruland.  Baltimore 

Prisidint.  Hap  A  Zimmiemann,  Inr..  Members.  V.  V.  Stork  Errhaniie  .1.  RKAXKY  WCILKK 

Philadilphia  I’HIl.ll*  ('.  KKMI*  Tovnsmd  Scott  A  Son.  Baltimore 

K  .V.  KKIJITKKI.bKR  Simpson.  Thachir  A  Bartlett.  Viic  York  KIXIA’Il  W.  WOODCOCK 

Yire  Presidinl.  Empire  Public  Sirrice  Coep..  C  S.  XKWH.ALL  President.  Empire  Corpoeatiop.  Philadilphia 

Chiraoo  Ererutire  Y ice- Prisidint.  Pennsylranin  Compnnu  KRKD  W.  Y’Ol’XO 

KDWARD  M.  PITCH  tor  Insuranris  on  Lins  and  llrantini)  .Innni-  President.  .Atlantic  (las  A  Ehrtrir  Company. 

Fitch.  Crossman  A  Company.  Philadilphia  Him,  Philadelphia  Boston 

lA'gal  matters  in  ronnectiiin  witli  tiie  almie  issui  alii  !«>  passed  upon  for  the.  Corporation  liy  Messrs.  ChadiHiumc,  Hunt.  Jaerkel  A-  Brown.  Xew  York  City,  and 
'or  the  Bankers  liy  Messrs.  Selliert  A  Riggs  and  Messrs.  Simpson.  Tliacher  &  Bartlett.  Xew  5’iwk  City.  The  iSMtks  and  aemunts  of  Kinuire  I’uldie  Serviiv 
Consiratlun  liave  iteen  audited  as  of  June  :ifl.  1929.  I.y  Messrs.  Arlliur  Young  A  Company.  The  almve  units  are  offered  In  the  form  of  Aljotment  Certlticates 
wlien.  as  anil  if  issued  ami  aerefited  tiy  us  suhjeil  to  prior  .sale  and  i4iange  in  price  and  to  approval  id  Counsel,  exchangeable  for  deflnitive  Preferred  Stock 
Cl rlitieates  and  Common  Stmk  certificates  and  Warrants  on  and  after  March  I.  IP.’iO.  It  i«  expected  that  .\llotment  Certificates  will  be  ready  for  delivery  on 


Price  $5S  per  Unit  and  Accrued  Cash  Dividend 

50,000  .shares  of  Common  Stock,  No  Par  Value,  are  al.so  being  offered  at  $14  per  share. 

Yeager,  Young  &  Pierson,  Inc.  Hale,  Waters  &  Company 

Pirnie,  Simons  Co.,  Inc. 

T)ie  Information  and  statistics  lieieln  contained  are  not  representations  by  us.  I)ut  have  lieeii  olitained  from  official  -ounes  wliich  we  believe  arc  rellalile 
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ELECTRICAL  WORLD 


The  Experience  of  Others 


Use  It! 


“No  man,  other  than  a  genius,  can  hope  to 
crowd  into  his  own  personal  experience  during 
his  few  years  of  productivity,  all  the  informa¬ 
tion  needed  for  his  progress — nor  need  he, 
when  the  experiences  of  others  are  so  readily 
available.” 

and  genius  knows 

the  folly  of  not  utilizing  the  world’s  experience. 
Particularly  in  the  still  young  electrical  in¬ 
dustry,  every  man  needs  to  keep  ever  in  con¬ 
tact  with  kaleidoscopic  changes. 

The  coming  National  Electrical  Exposition 
will  focus  the  world’s  electrical  achievements 
at  Grand  Central  Palace,  New  York. 

From  Oct.  7  to  12  this  great  exposition  will 
display  the  newest  and  best  of  the  equipment, 
appliances,  materials,  instruments,  tools,  ac¬ 
cessories  and  supplies  for  the  generation, 
transmission,  distribution,  control,  measure¬ 
ment  and  application  of  electrical  energy. 

Whatever  your  niche  in  the  electrical  industry, 
visit  this  exposition.  You  could  not  spend  a 
week  with  greater  profit  to  yourself,  your 
business  and  your  industry. 

Note  the  place,  the  date — and  come. 

NATIONAL  ELECTRICAL 
EXPOSITION 

Auspices  of 

New  York  Electrical  League 
New  York  Electrical  Board  of  Trade 

Management  of 

INTERNATIONAL  EXPOSITION  COMPANY 
Largest  Industrial  Exposition  Organization 
in  the  World. 


Grand  Central 
Palace 
New  York 

October  7  to  12 


% 


Henry  Ford  receives  Thomas  Edison’s  oriirinal  lamp  factory  from 
the  General  Electric  Company  at  Mazdabrook,  N.  J. 


September  21, 1929 
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The  World  Honors 
Thomas  Alva  Edison 


^'CARCELY  more  than  a  month  away,  growing 
v3  to  proportions  beyond  the  fondest  hopes  of  its 
inspired  inceptors,  the  epochal  climax  to  LIGHT’S 
GOLDEN  JUBILEE  approaches. 

From  the  birth  of  the  Jubilee  idea  last  February, 
when  the  Edison  Pioneers  celebrated  the  master  in¬ 
ventor’s  eighty-second  birthday,  to  its  gigantic  cul¬ 
mination  on  the  night  of  October  21 — eight  short 
months.  But  in  eight  months  the  nation  will  have 
summoned  every  faculty,  and  will  stand  ready  to 
demonstrate  unforgetably  its  appreciation  to  Thomas 
Alva  Edison  for  his  invention,  50  years  ago,  of  the 
first  practical  incandescent  electric  lamp. 

The  part  of  the  electrical  industry  in  the  nation¬ 
wide  tribute  is  a  glorious  one.  The  world,  eager  to 
honor  Edison,  is  taking  its  cue,  these  days,  from  the 
electrical  industry.  The  world  only  a  cue.  For 
Thomas  Alva  Edison,  father  of  the  electrical  indus¬ 
try  and  banisher  of  human  burdens,  is  this  year  the 
nation’s  hero. 

Four  part  in  LIGHT’S  GOLDEN  JUBILEE  is 
doubtless  planned.  Carry  it  through,  gloriously. 
Overlook  no  opportunity  to  help  your  community 
to  celebrate  magnificently. 

For  the  world  is  eager  to  honor  Thomas  Alva 
Edison.  Fo?/r  initiative  is  the  deciding  factor. 


EDISON  MAZDA  LAMPS 
General 
HARRISON,  N.  J. 


NATIONAL  MAZDA  LAMPS 
Electric 

CLEVELAND,  OHIO 


The  Miracle  of  1929 


{tS 


Typo  1-16  single-phase 


Type  1-18  two-element,  three-wire 


Type  D-14  polyphase 


This  catalog  presents  in  convenient 
form  a  complete  description  of  the  sev' 
era!  watthour  meters  of  this  new  G-E 
line  and  gives  ratings  and  prices.  It 
should  be  in  the  hands  of  all  public 
utility  men  interested  in  watthour 
meters.  If  you  have  not  received  a  copy, 
ask  your  G'E  office  for  No.  GEA'1183. 


JOIN  I’S  IN  THE  GENERAL 
ELECTRIC  HOUR,  BROAD¬ 
CAST  EVERY  SATURDAY  AT 
9  P.M.,  E.S.T.  ON  A  NATION¬ 
WIDE  N.B.C.  NETWORK 


GENERAL 

GENERAL  ELECTRIC  COMPANY.  SCHENECTADY,  N.  Y. 


Type  DS-19  polyphase,  back* 
connected 


Type  DS-20  three-element 
polyphase,  back-connected 


Type  D-IS  three-element, 
polyphase 


The  1-16  watthour  meter  was  an  innovation  in  many 
respects*  Now  you  can  take  advantage  of  its 
notable  characteristics  in  the  meters  for  *  other  than 
single-phase  work.  These  give  you  the  same  long-range 
accuracy,  and  a  high  standard  of  accuracy  at  extremes  of 
temperature,  under  changing  circuit  conditions,  and  at 
light  loads  as  well  as  on  overloads*  The  mechanical 
refinements  of  the  1-16  are  also  carried  out  to  a  striking 
degree*  Among  these  are  the  methods  of  attaching  cov¬ 
ers,  the  sealing  arrangements,  and  the  various  calibrating 
adjustments  — all  worthy  contributions  to  the  meter  art* 
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ELECTRICAL  W'  O  R  L  D 


Vol.94,  No.  12 


Poetry  of  Research 

I  salute  the  workers  in  physical  research  as 
the  poets  of  today.  It  may  be  that  they  do 
not  write  in  verse,  but  their  communications 
are  of  such  lively  interest  that  they  are  on  the 
front  pages  of  our  newspapers  and  command 
space  in  agricultural  periodicals.  They  appeal 
to  the  imagination  of  us  all.  They  contribute 
the  warming  glow  of  inspiration  to  industry^ 
and  when  industry  pulls  their  ideas  down  froth 
the  heathens  to  the  earth  and  harnesses  them  fo*- 
practical  service,  it,  too,  feels  that  it  is  airnm- 
portant  actor,  not  only  in  the  makings  of  things.' 
but  on  the  larger  stage  of  the  human  spirit. 
There  may  be  enough  poetry  in  the  whir  of 
our  tnachines  so  that  our  machine  age  will 
become  immortal. — Given  D.  Young. 
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PROSE  of  TEST 

Between  the  poetry  of  research  and  the 
inspiration  of  industry  rests  a  service, 
prosaic  perhaps,  since  its  sole  purpose  is 
scientific  determination  of  unglorified 
FACT. 

Neither  research  nor  industry  can  long 
prosper  without  the  foundation  of  FACT. 

For  thirty  years  the  industry's  fact  finding 
organization : 


Know 


i 


Electrical  Testing  Laboratories 


8oth  Street  and 


^Sast  Snd  Ave. 

U  Test  New  York'^jy  N.Y. 

Thirty  years  in  the  Service  of  the  Electrical  Industry 


A  McGraw-Hill  Publication — Established  1874 
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Clarity  in  Stock-Dividend  Policy 

WHETHER  stock  dividends  capitalize  past  earn¬ 
ing  power  or  represent  merely  an  increase  in  the 
number  of  shares  must  now  be  indicated  by  New  York 
Stock  Excbanjfe  members  whose  stock  is  listed,  to 
conform  with  a  recent  Exchange  ruling.  A  true  stock 
ilividend  re])resents  the  cajiitalization  in  whole  or  in 
jiart  of  past  or  current  earnings,  the  new  ruling  says. 
Any  other  type  is  equivalent  to  a  si)lit-up  and  has  no 
necessary  relation  to  earnings.  The  distinction  is  made 
im]ierative  by  the  growing  number  of  well-established 
organizations  which  obtain  at  least  ]iart  of  their  capital 
ref|uirements  through  the  issue  of  stock  dividends. 

The  new  ruling  obviously  makes  no  criticism  of  the 
stock  dividend  as  such.  The  jxilicy  has  become  well 
established  and  has  much  in  its  favor  as  a  means  of 
kee])ing  cajiital  in  the  business  and  at  the  same  time 
making  j^rovision  for  expansion.  The  ruling  is  de¬ 
signed,  rather,  to  prevent  misleading  accounting 
practices  likely  to  deceive  the  investor.  It  embodies  a 
distinction  which,  though  jwssihly  dififlcult  to  maintain 
at  times,  is  a  ste])  toward  better  coqiorate  finance  and 
is  along  lines  embodied  in  stock  dividends  issued  by 
well-established  utilities. 

❖ 

Do  IPe  Need  So  Many  V arietiesf 

^  I  ^HE  diversity  of  practice  shown  in  the  recent 
transmission-line  survey  made  by  the  Electrical 
World,  of  which  the  results  are  presented  in  the  sup- 
I'lement  acconqianying  the  present  is.sue,  suggests  the 
possibility  of  greater  standardization  without  any  sac¬ 
rifice  of  that  freedom  in  design  essential  to  further 
progress. 

Obviously  local  conditions  must  govern.  Climate, 
terrain,  accessibility,  load  density,  necessary  reliability, 
])rol)al)le  need  of  early  change,  new  knowledge  of  line 
jierformance  or  newly  obtainable  equijiment — these  arc 
all  factors  that  have  to  he  taken  into  account.  Never¬ 
theless,  there  remain  groiqis  of  cases  in  which  condi¬ 
tions  are  essentially  similar.  The  present  tabulation, 
produced  through  the  collaboration  of  many  individuals 
in  many  organizations,  makes  possible  a  comparison 
whereby  similarities  may  he  discovered  and  a  classifica¬ 
tion  established.  That  is  the  first  step. 

Itk  nay  logically  he  followed  by  an  analysis  to  deter¬ 


mine  whether  there  is  not  for  each  group  some  one 
method  that  might  in  general  he  ])referred. 

The  necessary  organization  and  committees  to  inau¬ 
gurate  such  action  are  already  in  existence,  and  the 
information  has  been  assembled.  Engineers  are  Ix-lievers 
in  simplification.  Here  seems  to  he  an  op|X)rtuiiity  to 
])ut  it  into  effect. 

❖ 

Gubernatorial  Misconceptions 
About  Water  Power 

OTWITHSTANDING  that  the  lack  of  rain 
which  has  been  very  general  throughout  the 
country  has  had  a  serious  effect  on  most  hydro-electric 
stations,  Governor  Roosevelt’s  faith  in  the  economy 
and  earning  capacity  of  water  jwwer  is  still  strong.  As 
a  matter  of  fact,  he  is  more  than  eager  to  put  the 
Enquire  State  in  the  power  business,  claiming  that  on 
at  least  two  occasions  the  voters  have  very  definitely 
and  unmistakenly  expressed  their  wishes  in  this  regard. 
Of  course,  the  Governor  assumes  too  much,  and 
fortunately  a  majority  of  the  citizens  of  New  York 
still  refuse  to  lie  misled  by  his  jxilitical  .sophistry,  so 
that  there  is  no  deafening  clamor  for  state  development. 
Unfortunately,  however.  Governor  Roosevelt  is  doing 
everything  possible  to  undermine  the  faith  of  the  public 
in  their  regulated  utilities  and  in  the  creature  of  the 
.state  itself,  the  Public  Service  Commission,  thus 
casting  in  his  lot  with  “parlor  socialists.” 

Many  still  regard  Franklin  Roosevelt  as  a  hu.sine.ss 
man,  and  to  a  business  man  of  his  training  size  should 
not  he  appalling.  He  knows,  or  should  know,  that 
conqietition  leads  in  its  evolution  to  co-ojieration  and 
that  the  final  step  in  co-operation  is  consolidation. 
Each  of  these  steps  connotes  better  or  cheajx;r  .service 
and  shows  initiative,  enterprise  and  energy.  Out  of 
such  qualities  have  come  in  the  electrical  indu.stry  of 
.America  inventions  that  amaze,  growth  that  astounds 
and  service  that  is  the  envy  of  the  rest  of  the  world. 
Moreover,  the  history  of  hydro-electric  development  in 
this  country  is  gloomy  instead  of  ro.seate.  Most  de- 
velojiments  have  led  toward  jienury  rather  than  riches. 

Government  statistics  for  this  year’s  water-jxjwer 
oiitj^ut  compared  with  last  year’s  record  ought  to  lie 
convincing  evidence  of  the  instability  of  the  water¬ 
power  business.  And  if  that  lie  not  enough,  the  fact 


thr.t  t!:e  industry  whose  sol2  function  is  to  develop  and 
sell  electrical  energy  is  turning  from  water  power  to 
steam  as  a  source  of  energy  ought  to  fefute  the  notion 
that  water  power  is  a  bonanza.  Even  in  a  district 
where  w^ater-power  development  is  cheapest  and  at  its 
liest,  the  Niagara  peninsula,  steam-power  station  in¬ 
stallation  will  eclipse  water-power  station  installation 
within  the  next  year.  It  is  chiefly  because  of  inter¬ 
connection  and  consolidation  that  many  water-power 
developments  liecome  commercially  successful,  and  yet 
apfiarently  these  very  factors,  because  not  understood, 
cause  Governor  Roosevelt  the  most  concern. 

❖ 

World  Power  Conferences 
Well  Justified 

The  World  Power  Conference  idea  has  taken  hold 
and  has  proved  more  than  a  casual  movement  for 
the  betterment  of  international  engineering  relation¬ 
ships.  With  their  customary  resort  to  planning  and 
analysis,  the  engineers  have  developed  a  workable 
mechanism  for  international  co-operation  in  engineering 
and  economics.  The  sectional  meeting  in  Japan  this 
fall  and  the  plenary  meeting  in  Berlin  next  spring  bid 
fair  to  mark  a  new  epoch  in  world  power  affairs,  in 
that  broad  economic  principles  as  well  as  strictly  engi¬ 
neering  topics  will  be  discussed,  A  further  proof  of 
recognition  of  the  value  of  the  movement  is  the  ap- 
|x)intment  of  O.  C.  Merrill  as  head  of  the  American 
committee  with  an  adequate  staff  and  funds  to  maintain 
activities  continuously. 

Recognition  of  the  importance  of  the  conference  is 
seen  also  in  the  participation  of  leaders  of  governments 
in  its  activities  and  their  cordial  support  of  its  plans  for 
further  service.  The  recent  trend  toward  a  discussion 
of  economic  princij^les  and  business  practices  makes  it 
l>ossible  to  introduce  and  discuss  new  ideas  before  a 
most  influential  audience.  This  should  bring  about 
changes  in  laws,  methods  and  engineering  which  will 
make  for  greater  international  standardization. 

No  country  has  more  to  gain  by  support  of  the 
World  Power  Conference  than  the  United  States.  It 
is  a  vital  tool  to  aid  manufacturers  develop  export 
business  and  become  acquainted  with  foreign  conditions 
aflfecting  the  manufacture  and  use  of  equipment.  It 
should  prove  of  tremendous  value  to  utility  chiefs  aiul 
liankers  who  have  invested  money  in  or  purchased 
foreign  properties.  At  present  there  is  very  little  agree¬ 
ment  between  the  nations  as  to  laws,  taxes,  mortgages, 
trade  practices  and  franchise  rights,  and  some  strange 
and  weird  handicaps  face  American  business  men  in 
their  endeavor  to  invest  their  funds  and  introduce  their 
metho<ls  in  foreign  countries.  International  under¬ 
standing  is  needed  before  developments  can  be  had  that 
will  bring  to  the  remainder  of  the  world  the  same  degree 
of  [tower  use  and  the  same  mass-production  business 
methods  that  make  this  country  prosperous. 


The  Doom  of  the  Electron 

IRVING  LANGMUIR’S  recent  statements  :n 
^  a  presidential  address  before  a  chemical  congress 
will  strike  dismay  into  the  hearts  of  persons  who  have 
thought  that  they  understood  exactly  what  was  going 
on  inside  of  a  vacuum  tul)e  and  have  informed  inquirers 
that  electron  streams  consist  of  small  but  actual  bullets. 
Recent  discoveries.  Dr.  Langmuir  said,  force  us  to  con¬ 
sider  the  electron  as  a  transient  mathematical  conception 
only,  having  no  more  reality  than  the  square  root  of 
minus  one.  To  the  scientist,  as  well  as  to  the  practical 
engineer,  this  statement  will  not  sound  revolutionary 
at  all.  Such  men  never  could  consider  an  electron  as 
anything  but  a  transient  mathematical  expression. 
What  would  one  do  with  a  formula  any  term  of  which 
represented  electrons?  The  electrons  always  had  to  be 
eliminated  from  the  formula  before  it  could  be  applied 
in  practice. 

Similes  and  images  and  comparisons  there  must  be 
in  science,  but  it  is  a  mistake  to  make  the  public  believe 
that  we  understand  the  wave  theory  by  telling  them 
something  about  throwing  pebbles  on  a  lake,  or  that  we 
understand  the  phenomenon  of  a  vacuum  tube  by  telling 
them  that  millions  of  little  bullets  are  shooting  through 
it.  The  public  is  apt  to  take  such  things  literally,  and 
when  science  finds  it  necessary  to  modify  a  theory  the 
public  is  apt  to  lose  its  respect  for  science.  It  might  be 
better  to  tell  the  public  once  and  for  all  that  it  had 
better  make  up  its  mind  that  it  cannot  understand  such 
things  because  it  has  not  devoted  many  years  to  the 
study  of  physics  and  infinitesimal  mathematics.  And. 
between  ourselves,  the  scientists  and  engineers  are 
groping  in  an  equally  vague  realm  when  they  attempt 
exactness  in  definitions  or  physical  conceptions  of 
infinitesimals.  There  is  more  to  fundamental  energy 
than  a  mathematical  formula. 

❖ 

Utility  Consolidations  Continue 

J^^HAT  might  lie  called  a  regional  plan  of  power 
»  »  development  is  being  brought  about  in  several 
sections  of  the  country.  The  latest  news  brings  the 
Frontier  Corporation  into  the  Niagara-Hudson  group 
of  utilities,  and  rumors  are  rife  of  mergers  atid 
purchases  involving  the  principal  utilities  in  California. 

The  acquisition  of  the  Frontier  Corporation  adds  an 
additional  unit  to  the  Morgan-Mellon  properties  in  the 
New  York-Pennsylvania-New  Jersey  area  and  is  a 
logical  step  in  a  program  that  is  based  apparently  on  a 
regional  development  of  power  under  the  direction  of  a 
single  management.  It  paves  the  way  to  the  full 
development  and  use  of  the  St.  Lawrence  power,  al¬ 
though  no  immediate  construction  can  take  place.  The 
need  for  international  agreements  and  for  an  adjust¬ 
ment  of  state  and  federal  rights  on  the  St.  Lawrence, 
and  above  all,  a  deadlocked  political  situation  in  New 
York  State,  offer  tremendous  handicaps  to  thc_  im- 
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mediate  use  of  water-power  sites  on  that  river.  But 
when  these  difficulties  are  overcome  it  will  be  possible 
to  utilize  St.  Lawrence  power  in  the  best  possible 
combination  with  the  loads  and  other  pow'er  generating 
sources  of  New  York  State.  This,  however,  will  not 
necessarily  involve  the  much-talked-about  transmission 
to  New  York  City. 

There  is  little  doubt  that  regional  developments  of 
jxjwer  are  necessary  and  logical  in  the  present  state  of 
the  art  and  to  meet  the  requirements  of  good  electric 
service.  Maximum  economy  in  operation,  maximum 
extension  of  service,  maximum  use  of  service  and  mini¬ 
mum  cost  of  service  result  from  grouping  plants  and 
lines  in  a  power  area  under  a  single  co-ordinated  and 
intelligent  utility  management.  The  advent  of  large 
banking  groups  into  the  utility  field  has  been  followed 
by  a  cessation  of  battles  between  rival  utility  manage¬ 
ments  for  territory  and  position  and  by  the  grow'th  of  a 
partnership  basis  of  action  that  will  be  far  more  con¬ 
structive,  if  it  is  held  within  the  scope  of  better  service. 

The  Morgan-Mellon  movement  is  a  step  in  advance 
in  utility  progress  and  not  added  evidence  of  a  “powder 
trust.” 

❖ 

Better  Welding  T hrough 
N on-Destructive  Tests 

SOME  of  the  uncertainties  in  regard  to  the  strength 
of  welded  joints  and  the  craftsmanship  of  the  welder 
may  lie  rendered  less  |)erturbing  to  the  skeptical  engi¬ 
neer-designer  if  the  test  equipment  reported  upon  at 
the  recent  Cleveland  meeting  of  the  American  Welding 
Society  meets  present  expectations.  The  ordinary 
stethoscope  of  the  physician — provided,  how'ever,  with 
a  gum-rubber  tip  to  exclude  extraneous  sounds  and 
give  contact  on  an  irregular  surface,  as  w’ell  as  to 
minimize  damping  of  oscillations — may  be  used  for  the 
investigation  of  welded  joint  strengths.  If  the  jx)int  to 
be  tested  be  struck  with  a  small  hammer,  a  sound  is 
heard  which  is  critical  and  shows  the  character  of  the 
material  at  the  jxiint  struck.  Preliminary  tests  estab¬ 
lish  the  characteristic  sounds  for  each  structure. 

The  Sperry  rail-testing  device  has  proved  its  value 
for  weld  inspections  offering  a  rapid,  ink  record  of  the 
soundness  of  the  weld.  This  device  consists  essentially 
of  apparatus,  moved  along  the  material  to  be  tested, 
for  passing  an  electric  current  between  tw'o  main  con¬ 
tact  brushes  between  which  are  three  auxiliary  brushes. 
Current  passing  from  the  first  to  the  second  passes 
through  a  transformer  coil,  while  that  from  the  second 
to  the  third  passes  through  a  similar  coil  wound  in  the 
opposite  direction  on  the  same  core.  A  homogeneous 
material  will  be  evidenced  by  an  equal  current  in  each 
coil,  each  neutralizing  the  magnetic  effects  of  the  other, 
while  lack  of  uniformity  will  produce  a  disturbance  in 
the  core  which  is  picked  up  by  the  secondary  of  the 
transformer  and  amplified  by  radio  tubes  to  operate 
recording  or  indicating  apparatus. 


A  comparatfvdy  inexpensive,  reliable  method  for 
determining  the  strength  of  welded  joints  is  as  inev¬ 
itable  as  it  is  necessary.  Such  a  test  must  1)e  readily 
applicable  to  the  many  variations  in  size.  sha|)e  and 
thickness  of  the  materials  involved,  and  the  equipment 
must  lie  capable  of  easy  trans])ortation  for  quick  tests 
on  the  job,  relatively  inaccessible  though  it  may  l)e. 
When  such  a  device  is  perfected,  welding  will  be  l)e- 
yond  all  serious  rivals  for  metallic  joining,  for  it  will 
be  demonstrably  certain  where  riveting,  Ixilting  or 
crimping  is  of  necessity  guesswork  in  no  small  degree. 


<♦ 


New  Sources  of  Energy 
Still  Sought 


CONSERVATIVE  individuals  have  a  .strong 
tendency  to  greet  with  loud  cries  and  derisive 
laughter  each  new  method  of  power  generation  and 
application  which  their  more  imaginative  fellows 
envision.  While  Fulton  was  the  jest  of  “little  old 
New*  York”  the  Clervwut  was  about  to  accomplish  the 
definitely  “impossible.”  While  Edison  devised  amaz¬ 
ingly  clumsy  devices  for  the  use  of  electrical  energy 
as  reactionaries  scoffed  the  electrification  of  America 
was  embryonically  on  its  w’ay.  Again,  Elwood  Haynes 
and  the  Wrights  were  quite  mad.  Any  normal  person 
of  thirty  or  forty  years  ago  knew  that. 

The  skeptics  offer  excellent  reasons,  in  fine  logical 
style,  to  explain  just  why  the  dream  of  Georges  Claude 
to  generate  pow'er  from  sea  water  by  vapor  turbines  in 
the  Tropics  must  go  aglimmering,  but  M.  Claude  first 
generates  the  power  practically  on  a  small  scale  under 
unfavorable  conditions  and  then  courageously  starts  to 
build  a  large  plant — 12,000  kw'. — to  prove  that  the- 
thing-that-could-not-l)e-done  is  no  fool’s  fantasy. 

Latest  among  the  torturers  of  mossbackery  is  the  gen¬ 
tleman  who  would  utilize  the  electrical  energy  developed 
in  the  photochemical  cell,  upon  alternate  exposure  to 
and  protection  from  sunlight,  for  the  useful  accumula¬ 
tion  and  transformation  of  sun  energy  for  the  needs 
of  mankind.  The  recognized  difficulties  of  small 
reaction  velocities,  with  consequent  low  intensity 
of  electrical  current,  are  not  insurmountable ;  for.  as 
pointed  out  by  Prof.  F.  M.  Jaeger,  the  con.struction  of 
such  cells  is  wholly  a  problem  of  reaction  kinetics,  and 
if  it  should  prove  possible  to  devise  radiation  accumu¬ 
lators  in  which  reversible  and  very  rapid  photochemical 
changes  take  place,  the  problem  of  using  solar  radiation 
as  a  source  of  energy  might  be  solved. 

One  fine  day  humanity  will  awake  to  find  that  the 
difficulties  of  transforming  solar  energy  into  an 
economical,  continuous  and  reliable  source  of  supply 
by  one  means  or  another,  but  without  the  uncon¬ 
scionable  delay  of  “natural”  chemical  and  physical 
processes,  have  yielded  to  persistence — ^and  a  new’  era 
will  be  upon  the  world.  The  only  impossible  things 
are  those  which  have  not  as  yet  been  accomplished. 
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Spanning  the  Ohio 


T  T  NUSUALLY  heavy  construction  was  station  and  the  Ohio  Falls  hydro  station  at 
required  for  this  3,300'ft.  river  crossing  Louisville,  Ky. — and  includes  this  impressive 
span  of  a  66'kv.,  500,000'circ.mil  line  of  the  piece  of  transmission  engineering.  This  is 
Louisville  Hydro'Electric  Company.  The  merely  one  example  of  the  physical  realities 

whole  line  is  only  2.57  miles  long,  but  it  represented  by  columns  of  data  in  the  current 

connects  two  power  plants  of  more  than  Supplement. 

100,000  hp.  each — the  Waterside  steam 


Insnlalor  Assembly  for 
River  Crossing  Tower 


High-Frequency  Furnaces 

Operating  experience  with  Ajax-Northrup  coreless  induction 
furnaces  in  foundry  of  Babcock  &  Wilcox  Tube 
Company.  Tests,  results  and  operating  records 
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The  pioneer  foundry  installation  of  Ajax-Northrup 
coreless  induction  furnaces  was  made  in  January, 
1927,  at  the  Beaver  Falls  plant  of  the  Babcock  & 
Wilcox  Tube  Company.  The  equipment  has  now  been 
in  daily  production  for  more  than  two  years  and  the 
results  and  experience  that  have  been  obtained  are  most 
interesting. 

The  metals  usually  melted  are  of  the  heat,  chemical 
and  abrasion  resisting  type,  requiring  |X)uring  tempera¬ 
tures  of  from  2,900  deg.  F.  to  3,200  deg.  F.,  and  high- 
sf^eed  steel  and  other  alloys  are  occasionally  made.  The 
average  daily  production  of  this  foundry  is  4,000  lb. 
ix?r  nine-hour  day,  although  frequently  this  is  increased 
to  5,000  lb.  per  day  by  running  overtime. 

The  outstanding  advantage  this  installation  has  shown 
is  its  ability  to  reproduce  analyses  time  after  time.  For 
example,  in  a  series  of  twenty-five  consecutive  heats  of 
an  alloy  containing  28  per  cent  Cr.,  8  per  cent  Ni.  and 
0.50  per  cent  C.,  the  variation  in  Cr.  was  not  over  H 
per  cent  between  the  high  and  the  low,  the  nickel  did 
not  vary  ^  per  cent  from  the  high  to  the  low  and  all 
carbons  were  within  0.06  per  cent.  This  series  of  heats 
was  made  from  miscellaneous  scrap,  not  new  metal. 


The  analysis  of  a  typical  series  of  eight  con.secutive 
heats  is  as  follows: 


Minimum  Maximum 


C .  0  50  0  56 

Mn .  0  85  0  93 

Si .  2  44  2  70 

Cr .  30  6  36  0 

Ni .  6  36  6  57 


These  heats  were  made  from  miscellaneous  scrap  and 
the  variation  in  nickel  is  strictly  due  to  variation  in  the 
scrap. 

The  following  log  sheet  shows  typical  results  obtained 
with  analysis  of  scrap  charged  and  analysis  of  resulting 
pour : 

Heat  A  Analyein  metal  charxe — 19  60Cr.  8.6  Ni.— 0.213  C. 

Analysis  metal  poured — 18.  00  Cr.  8  96  Ni. — 0.  19  C. 

Site  pour — 300  lb. 

Time  to  melt — I  hour 
Kilowatt-Hotirs — 150 
Crucible — Acid — 156th  Heat 

The  average  time  for  melting  a  1,000-lb.  charge  of 
nickel  steel  is  from  one  hour  and  50  minutes  to  two 
hours  and  fifteen  minutes,  depending  on  the  <^ixture 
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and  the  character  of  the  scrap.  The  average  pouring 
temperature  is  3,000  deg.  F. 

On  the  400-lh.  furnace,  for  example,  a  300-lb.  melt 
requires  30  to  32  minutes  and  a  350-lb.  melt  takes  35  to 
40  minutes. 

The  average  kilowatt-hours  per  ton  on  the  various 
alloys  runs  approximately  950  in  the  1,000-lb.  furnaces 
and  850  in  tbe  400-lb.  furnaces. 

These  figures  are  measured  at  input  to  motor  and  in¬ 
clude  the  power  used  to  hold  the  temperature  constant 


■Oil  circuit  breaker  ,^Variable  condensers 


'Ocneralar\_  \  '^or, factors 

Fixed  condenser' 

Schematic  Wiring 
Diagram  of 
Furnace  Circuits 


No.1  furnace  Na.2furnace  No.5  furnace  Na.4  furnace 


during  the  pouring  period.  When  high-speed  steel  ingots 
are  poured  some  installations  have  shown  as  low  as  660 
kw.-hr.  |)er  2,000  lb. 

Metals  are  usually  melted  in  acid  linings  which  give 
some  200-odd  heats  before  they  are  replaced.  The  four- 
furnace  equipment,  of  which  only  one  furnace  oiJerates  at 
a  time,  gives  excellent  means  for  keeping  the  production 
of  the  shop  up  to  normal.  The  spare  furnace  in  each 
size  f)ermits  re[)airs  to  refractories  without  interruption 
of  the  melting  schedule. 

Description  of  Equipment 

The  furnaces  are  typical  Ajax-Northrup  coreless  in¬ 
duction  furnaces  and  are  energized  by  high-frequency 
current,  which  is  supplied  by  a  motor-generator  set.  A 
synchronous  motor  rated  250  hp.,  2,200  volts,  three 
phase,  60  cycles  drives  the  generator.  The  generator  is 
single  phase  and  is  rated  150  kw.  The  motor-generator 
set,  together  with  starting  switch,  condensers,  etc.,  is 
housed  in  a  room  which  is  closed  off  from  the  foundry 
pro])er,  but  is  adjacent  and  under  the  same  roof.  Venti¬ 
lation  is  provided  to  prevent  overheating  and  the  room  is 
kept  free  from  dirt  and  fumes. 

The  generator  control  |xinel.  which,  together  with  con¬ 
denser  controls,  regulates  the  furnace  production,  is 
mounted  in  the  wall  of  the  generator  room.  The  face  of 
the  panel  with  meters  and  switches  is  toward  the  furnaces 
and  the  o|)erator  has  but  a  few  steps  to  go  from  his 
furnace  to  the  controls. 

The  four  furnace  units,  two  of  them  holding  400-lb. 
charges  and  two  holding  1.000-lb.  charges,  are  mounted 
in  a  row  about  6  ft.  out  from  the  generator  room  wall. 
Switches  are  provided  so  that  any  one  of  the  four  fur¬ 
naces  can  lie  thrown  into  service  in  a  few  seconds.  All 
four  furnaces  are  of  the  type  which  “tilt  around  the 
sjX)Ut’’  and  are  tilted  by  means  of  an  electric  hoist,  oper- 


Tahle  I — Typical  Metals  Run  in  the  Furnaces 


No 

600 

Cr. 

18  80 

Ni. 

9.0 

Mn. 

0  6 

C. 

0  2 

Si, 

0  42 

Heat  and  ootroeion  metal 

No. 

8 

25 

10 

1.15 

Abrasion  resistant  and  hot 

No. 

9 

18 

8 

0.25 

0.5 

worked  tools 

Corrosion  resistant 

No. 

7 

16  20 

65-70 

0.5 

Heat  resisting 

No. 

tl 

22 

23 

Heat  resisting 

No. 

1^ 

28 

7 

Heat  resisting 

Table  II — Meter  Readings  During  a  1 ,000-Lb. 
Melt  of  22  Cr.,  23  Ni.  Steel 


Time, 

Gen., 

Gen., 

Gen., 

in  Min. 

Volts 

Amps. 

Kw. 

0 

900 

200 

I7S 

5 

1,000 

182 

175 

20 

1,000 

175 

175 

35 

970 

185 

175 

SO 

900 

200 

175 

65 

940 

200 

175 

80 

900 

200 

175 

95 

900 

200 

175 

no 

120 

900 

200 

-  Poured - 

175 

Pouring  temperature,  deg.  F .  2,900 

Time  to  melt,  hours .  .  2 

Kilowatt-hours  measured  at  input  to  motor .  490 

Kilowatt-hours  per  2,000  lb.  » .  980 


ating  on  an  I-beam  over  the  back  of  the  furnaces  but 
well  above  them  to  give  ample  headroom. 

Metal  is  poured  from  the  furnace  into  ladles  which 
have  been  preheated  with  oil  and  from  the  ladles  into 
the  molds.  When  small  molds  are  poured,  and  the  time 
for  pouring  off  the  heat  extends  over  several  minutes,  a 
small  amount  of  power  is  turned  on  the  furnace  to  main¬ 
tain  a  constant  temperature. 

Conclusions 

The  equipment  is  now  well  past  the  experimental  stage 
and  the  data  given  above  are  typical  of  the  day-in-and- 
day-out  ]>erformance.  The  uniformity  of  metals  cast  and 
their  invariable  high  quality  have  resulted  in  increased 
demand  for  the  product.  A  considerably  larger  installa¬ 
tion  is  now  being  considered. 


“Neon-Lighted”  Waterfall 


This  300-ft.  watercourse 
on  a  5-acre  estate  at 
Beverly  Hills,  Cal.,  is  lighted 
a  Nile  blue  by  means  of  28 
special  units  employing  gas- 
discharge  tubes.  A  double 
coil  lamp  concealed  in  a  bird- 
house  lights  the  upper  falls, 
while  the  lower  falls  are 
illuminated  by  special  units 
concealed  in  the  rocks  or 
foliage.  Current  consump¬ 
tion  is  about  750  watts. 
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as  well  as  to  the  designer  of  the  power  plant.  This  con- 
vj011ip<lCL  OWlLClllJUd,!  tl  struction,  while  built  on  the  unit  principle  so  that  addi- 

By  Emil  G  Bern  tional  units  may  be  inserted  anywhere  in  the  structure,  is 

Switchgear  Department,  General  Electric  Compan\  wired  to  terminal  blocks  near  the  floor  and  is  shipped 

completely  assembled  in  unit  lengths  dependent  on  local 
days  of  switchboards  50  to  100  ft.  long  for  aver-  conditions  at  the  point  of  installation. 

1  age  installations  seem  to  be  definitely  past.  Present  a  benchboard  of  the  closed  type,  with  hinged  rear 
demands  call  for  more  and  more  condensed  arrangements  panels  for  mounting  equipment  not  concerning  the  ojxjra- 
of  instruments,  meters,  relays,  etc.,  and  the  panels  on  tor,  is  shown  in  the  accompanying  illustration.  It  illus- 
which  they  are  mounted.  As  a  result  a  compact  switch-  irates  one  unit  of  the  bench  type  construction  with  the 
board  was  developed  to  meet  limited  space  requirements,  rear  door  open  showing  the  flexible  connections  between 
In  developing  this  type  of  switchboard  use  was  made  the  door  and  the  stationary  structure.  It  will  be  seen 
<»f  standard  devices,  the  principal  problem  lieing  to  ar-  that  this  l)oard  is  completely  wired  at  the  factory  and  is 


Hinged-Panel  Su'itchboard  Developed  to 
Meet  Lintited  Space  Requirements 

Compactness,  ready  accessibility,  unit  assem¬ 
bly  and  wiring  before  shipment  are  provided. 

The  view  above  shows  next-to-the-end  section 
before  assembly  into  complete  panei,  of  which 
bench-front  is  at  the  upper  left  and  the  relay 
panel  at  lower  left. 
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ture  for  mounting.  The  same  advantages  in  wiring  are 
obtained  without  the  pipe  supports  and  the  board  is 
braced  in  the  usual  manner  to  the  wall,  or  is  made  self- 
sui)porting  by  fastening  to  the  floor. 


Salvaging  Scrap  Cable 

SCR.M’  cable  is  i)erhaps  the  largest  and  most  valuable 
item  of  junk  handled  by  public  utilities,  and  as  it  con¬ 
tains  two  commodities,  copper  and  lead,  for  which  there 
is  always  a  ready  market,  the  methods  of  prej^aring  it  for 
sale  should  be  carefully  considered.  There  are  three 
comnu)n  methods  now  in  use,  points  out  the  purchasing 
and  storeroom  committee  of  the  N.E.L.A.  in  report 
No.  289-55 : 

(a)  Sale  Based  Upon  Analysis. — The  metal  content  may 
be  approximately  determined  by  analysis  of  samples.  This 
method  is  fairly  satisfactory  if  each  size  is  weighed  and  sold 
separately  with  sealed  ends  and  joints  excluded.  The  great 
element  of  doubt  under  this  method  is  the  proper  allowance 
to  make  the  junk  man  for  his  labor  in  recovering  the  metals. 
He  may  be  able  to  employ  cheaper  labor  but  is  not  in  a  posi¬ 
tion  to  develop  machinery  and  methods  as  well  as  a  public 
utility. 

(b)  Mechanical  Separation. — The  copper  and  lead  may  be 
separated  by  mechanical  means.  This  may  be  the  crude  ham¬ 
mer  and  knife,  the  motor-driven  rotary  knives,  which  have 
been  in  use  for  several  years,  or  some  other  mechanical  equip¬ 
ment.  It  is  doubtful  if  satisfactory  costs  can  be  effected  and 
a  large  production  handled  with  the  machinery  now  de¬ 
veloped.  It  must  be  admitted  that  the  scrap  trade  prefer 
copper  and  lead  produced  by  this  method  and  the  develop¬ 
ment  of  satisfactory  machinery  will  be  followed  with  great 
interest. 

(c)  .'Reparation  by  Furnace. — The  reduction  of  scrap  cable 
t«)  its  component  metals  by  means  of  a  furnace  is  the  method 
used  by  a  great  number  of  utilities.  This  method  has  the 
great  advantage  of  low  cost  per  ton  handled  and  the  final 
elimination  of  the  useless  insulation,  filler,  etc.,  also  a  large 
production  can  be  handled  quickly  and  in  a  comparatively 
stnall  space.  These  advantages  more  than  compejisate  for 
the  small  percentage  of  metals  lost  in  the  burning  operation. 

If  the  work  is  properly  done  the  metals  will  command  the 
highest  market  prices,  and  there  will  be  the  satisfaction  of 
kiu)wing  exactly  what  is  being  sold  and  what  it  costs  to 
produce  it,  which  is  not  possible  under  the 'analysis  method. 

The  copper  from  cable  will  take  the  highest  grading, 
and  if  it  is  desired  to  bale  it  this  can  readily  l)e  done  on 
account  of  the  annealing  which  it  has  undergone. 

The  lead  from  cables  always  has  a  wide  and  ready 
market,  and  in  many  cases  a  great  deal  can  be  used  within 
the  company  for  various  purposes.  It"  should  be  cast  in 
pigs  of  a  convenient  size  for  the  trade.  One  company 
found  a  new  market  for  its  scrap  lead  by  casting  it  in 
small  i)igs  of  a  size  designated  by  the  customer. 


The  work  of  salvaging  can  be  done  so  as  to  insure  that 
the  lead  will  be  free  from  traces  of  metals  other  than 
those  in  the  original  composition  of  the  cable  sheath. 

It  has  been  found  well  worth  while  to  separate  the 
seals  on  the  ends  of  the  cables  and  the  .soldered  ends  of 
the  cable  joints  on  account  of  the  tin  content.  One  com¬ 
pany  makes  it  a  practice  to  accumulate  all  the  scrapped 
cable  joints  and  run  them  in  separate  lots  through  their 
scrap  furnace.  The  lead  and  solder  is  run  off  and  the  re¬ 
sulting  mixture  is  segregated  from  the  ordinary  lead  on 
account  of  being  worth  about  50  per  cent  more.  The 
conductors  with'their  sleeves  are  pulled  out  of  the  fire 
before  they  get  too  hot  and  the  sleeves  are  melted  off  by 
di])ping  in  a  ]X)t  of  hot  lead. 


Cathode-Ray  Oscillograms 
of  220-Kv.  Arresters 

By  E.  BfXK 

.Supply  Euf/inecrinf/  Department, 

Westinifhouse  Electric  cr  Manufacturing  Company 

Recently  the  cathode-ray  oscillograph  has  been 
used  with  generators  capable  of  delivering  1,000,000 
volts  or  more.  This  has  permitted  the  recording  of  com¬ 
plete  high-voltage  arrester  i)erformance  at  the  high- 
voltage  laboratory  of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Comj^any  at  East  Pittsburgh. 

When  a  2,000.000-volt  surge  was  applied  to  the  line 
and  ground  terminals  of  a  co;ii])lete  station  type  auto¬ 
valve  arrester  rated  at  220  kv.  from  line  to  ground  the 
arrester  j^ermitted  the  voltage  to  rise  to  900  kv.  only. 

Consider  a  230-kv.  class  transformer  with  graded  in¬ 
sulation,  suitable  for  operation  on  a  line  insulated,  adja¬ 
cent  to  the  station,  by  strings  of  susj^ension  insulators 
whose  60-cycle  dry  flashover  is  650  kv.  r.m.s.  or  916  kv. 
crest.  The  impulse  flashover  of  these  .strings  varies  from 
about  10  ])er  cent  higher  than  the  60-cycle  crest  flashover 
for  surges  of  long  duration  to  more  than  twice  this  for 
steep  front  waves.  The  terminal  voltage  of  the  arrester 
is  substantially  the  same  whether  the  transient  is  steep  or 
slow,  hence  it  is  apparent  that  since  the  arrester  voltage  is 
lower  than  the  flashover  of  the  insulator  string,  it  provider 
a  considerable  margin  of  safety  for  the  apparatus. 

The  oscillograms  here  shown  are,  the  author  believes 
the  first  of  such  high  laboratory  surges  and  the  fir.st  of 
the  performance  of  a  complete  high-voltage  arrester. 


of  Arrester.'i 


Oscilloyra  ms 

.\t  tli«‘  Ifft  is  shown  a  <-atho«l»»-ray  os<'illoBram  of  a  2,000,000- volt  liKhtning-Benerator  surg-e.  Th**  other  record  indicates  the 
voltage  across-lhe-line  anil  groiinil  terminals  of  a  220-kv.  aiitovalve  arre.ster.  Note  that  the  voltage  rise  did  not  exceed  900  kv. 
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The  Job  Ahead 


Adequate  wiring,  more  appliances 
and  increased  use  of  electrical  energy 
must  be  sold.  Mergers  enable  rate  reductions 
and  promotional  rates  encourage  sales  efforts 


By  M.  S.  Sloan 

President  National  Electric  Light  Association 


RECENTIA'  a  survey  was  made  to  ascertain  electric 
conditions  in  the  home.  It  was  com])rehensive 
-enough  in  character  to  reflect  the  state  of  affairs 
througliout  the  country.  Among  the  results  of  that  sur¬ 
vey  were  these,  which  seem  to  be  especially  significant ; 

A  large  majority  of  the  homes  were  found  to  be 
inadequately  wired,  especially  as  to  convenience  outlets. 

Only  four  appliances  were  found  to  be  in  general 
use,  the  flat  iron,  the  portable  lamp,  the  vacuum  cleaner 
and  the  toaster. 

Housewives  were  found  to  be  unawakened  to  the 
idea  of  the  completely  electrified  home. 

Yet  about  half  the  women  who  were  interviewed  in 
the  course  of  this  survey  said  they  wanted  to  do  more 
of  their  work  electrically. 

That  survey  showed  that  the  American  home  was 
potentially  a  great  market  for 
wiring,  for  api)liances  and  for 
the  increased  use  of  current. 

It  showed  little  evidence  that 
the  industry  had  comprehen¬ 
sively  sold  to  the  ])uhlic  the 
idea  of  using  electricity  in  the 
home  for  all  jwssible  pur¬ 
poses.  It  showed  that  the 
aj)pliances  most  extensively 
advertised  and  aggressively 
sold  had  the  widest  distribu¬ 
tion.  It  showed,  by  the  num¬ 
ber  of  unused  appliances 
found,  that  there  has  been 
inadequate  education  in  effi¬ 
cient  use  and  care  of  electri¬ 
cal  aids  in  home-making. 

Now,  ])erhaps,  there  is  little 
in  that  not  already  known  to 
all  of  us  in  general  terms. 

Here,  however,  we  have  it 
pre.sented  to  us  pointedly. 

What  are  we  going  to  do  about  it  ?  It  seems  to  me  there 
can  be  only  one  answer  in  accord  with  the  spirit  and  rec¬ 
ord  of  the  power  and  light  industry.  We’re  going  out  to 
sell  more  wiring,  more  electrical  appliances,  more  current 
ill  the  home.  We’re  going  to  sell  the  idea  of  the  com¬ 
pletely  electrified  home.  We’re  going,  wherever  it  is 
necessary,  to  educate  housewives  in  the  proper  use  and 


More  energy  is  not  used  in  the  home  be¬ 
cause  of  inadequate  wiring  and  insufficient 
convenience  outlets,  because  only  the  iron, 
toaster,  cleaner  and  portable  lamp  are  in 
general  use,  and  because  housewives  have  not 
been  awakened  to  the  idea  of  a  completeh 
electrified  home,  although  they  want  to  do 
more  work  by  electricity. 

These  conditions  must  be  corrected,  and 
besides,  appliances  must  not  be  allowed  to  fall 
into  disuse,  better  sales  forces  must  be  de¬ 
veloped,  inducement  rates  must  be  introduced, 
and  a  long-time  sales  effort  embarked  upon. 

Mergers  and  consolidations  will  help  re¬ 
duce  rates,  but  the  public  must  be  con¬ 
vinced  by  practice  that  benefits  will  be  shared 
with  them. 


*Excerpts  from  address  before 
N.E.L.A.  at  Nexv  London,  Conn. 


New  England  division  of 


care  of  appliances  so  that  they  will  be  kept  in  use,  not 
stuck  away  in  the  closet.  We’re  going  to  advertise  more 
extensively  and  build  up  better  sales  forces.  Most  im]M)r- 
tant  of  all,  we’re  going  to  recognize  this  effort  for  what 
it  must  be,  not  a  camjjaign,  but  a  long-distance  enter])rise 
entered  upon  with  the  determination  each  year  to  better 
the  preceding  year’s  results.  1  say  we  are  going  to  do  all 

this.  I  lielieve,  I  know,  we 
are  going  to  do  it  because  we 
have  no  choice  in  the  matter. 
We  must  do  it.  First,  we 
must  do  it  as  a  matter  of 
business.  Our  companies,  as 
a  group,  are  pros{)erous  today, 
as  they  deserve  to  be,  but 
there  is  not  one  among  them 
which  can  afford  to  stand 
still.  There  is  not  one  which 
has  not  the  necessity  of  in¬ 
creasing  sales,  especially  of 
increasing  the  sales  of  cur¬ 
rent  for  domestic  use. 

One  very  important  part  of 
our  sales  effort,  I  believe,  will 
be  the  form  of  rate  schedules 
in  effect.  We  must  literally 
make  it  cheaper  to  use  elec¬ 
tricity  than  not  to  use  it.  We 
must  get  the  price  of  electric¬ 
ity  in  the  quantity  necessary 
for  a  thoroughly  equipped  electrical  home  down  to  a 
figure  which  would  make  the  housewife  see  how  uneco¬ 
nomical  it  would  l)e  to  s])end  her  time  and  strength  on 
tasks  which  electricity  could  do  better,  quicker  and  at 
such  small  cost,  (^ur  industry  has  already  gone  far  in 
bringing  down  domestic  rates,  and  many  companies  have 
ado])ted  rate  schedules  siJecifically  intended  to  promote 
large  use  of  service  by  lowering  the  price  as  the  quantity 
used  increases.  The  success  of  such  selling  of  .service. 
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lx)th  from  the  jx)int  of  view  of  the  customer  and  of  the 
company,  commends  it  to  the  serious  consideration  of  all 
companies  which  have  not  adopted  it.  ^ 

Lowered  prices,  however,  are  not  possible  without 
lowered  costs,  and  when  they  are  put  into  effect  there 
must  Ik.*  reasonable  probability  that  a  quickly  increasing 
volume  of  sales  will  result  from  them.  One  means  of 
obtaining  lowered  costs — mergers  of  operating  com- 
|)anies  and  extension  of  holding  company  participation 
in  utility  development — has  recently  aroused  critical 
comment. 

Mergers  Enable  Rate  Reductions 

Some  people  profess  not  to  lielieve  that  mergers  and 
liolding  company  combinations  in  the  utility  field  are 
actually  being  brought  about  as  an  economic  necessity 
in  order  to  provide  better  and  cheajier  service.  Some 
])eople  are  apprehensive  lest  such  combinations,  par¬ 
ticularly  of  holding  com])anies,  may  become  a  menace 
to  the  public  interest  through  their  size  and  financial 
jx)wer.  Both  these  contentions,  it  is  obvious  to  us. 
are  based  on  misunderstanding  of  the  economics  of 
our  business  and  the  nature  of  holding  companies  and 
their  jiart  in  the  utility  industry. 

W^e  have  it  in  our  own  hands,  however,  to  help  clear 
away  such  misunderstanding.  Even  more,  we  can 
nullify  the  present  criticism  and  disprove  its  allegations 
and  suspicion  by  our  own  policies  and  practices.  If 
public  utilities  obtain  advantages  and  benefits  from  these 
mergers  and  con.solidations  and  groupings  of  companies 
which  result  in  profits,  those  profits  should  be  split  with 
the  customer  in  lowered  rates.  There  is  nothing  revolu¬ 
tionary  about  that.  It  has  l>een  done.  I  lielieve  it  is 
being  done  wherever  possible,  as  the  lowering  jirice  of 
current  over  the  years  shows.  Our  industry  has  a 
splendid  record  in  this  respect.  It  should  be,  however, 
a  recognized  pcilicy  and  practice  of  the  industry,  so 
there  would  remain  in  the  public  mind  no  question  that 
the  customers  will  lienefit  as  the  companies  benefit. 

The  further  development  and  future  progress  of 
utilities  are  directly  concerned  in  this  situation.  Holding 
companies  have  played  an  important  jiart  in  bringing 
many  power  and  light  companies  to  their  existing  state 
of  development  by  aid  in  financing,  engineering,  market¬ 
ing,  administration.  Their  part  in  utility  development 
will  not  lessen  in  imjxirtance,  but  in  all  probability  will 
increase. 

The  Way  to  Prove  Value  of  Mergers 

For  our  own  business  welfare,  and  as  a  duty  we  owe, 
because  we  are  public  service  organizations,  it  is  neces¬ 
sary  that  we  take  such  steps  as  are  possible  to  improve 
our  service,  reduce  our  ex|H.*nses,  increase  our  sales. 
W'hen  mergers  of  operating  companies  help  bring  these 
things  to  pass,  it  is  in  the  public’s  interest  equally  with 
our  interest.  WTen  holding  comj^any  management  or 
control  will  enable  the  jniblic  utility  to  better  its  service, 
increase  its  .sales  and  put  it  in  the  way  to  lower  its  rates, 
that  t(X)  is  in  the  public  interest  as  well  as  in  the  in¬ 
terest  of  the  companies  in  point.  And  when  these  events 
take  place  it  remains  for  us  to  prove  by  our  deeds  that 
lK*nefits  to  the  customers  will  accompany  benefits  to  the 
companies. 

Doing  this,  we  shall  be  in  a  jiosition,  with  the  public’s 
ct)nfidence,  to  carry  on  sucb  necessary  operations.  We 
shall  Ik.*  able  to  set  up  conditions  which  will  allow  us 
to  go  after  the  domestic  business  we  don’t  get  now  by 


way  of  rates  which  will  truly  make  it  cheaper  to  work 
with  electricity  than  without  it. 

The  usefulness  of  our  companies  must  be  increased 
year  by  year  if  we  are  adequate  to  our  job.  They  must 
do  their  part  in  electrifying  the  American  home  as  they 
have  electrified  the  American  factory,  so  that  the  Amer¬ 
ican  woman  may  not  have  to  toil  as  her  husband,  work¬ 
ing  under  modern  conditions,  would  refuse  to  do.  Our 
companies  must  bring  America  to  the  point  so  glowingly 
predicted  by  Mr.  Ford,  and  nobody  knows  better  than 
w'e  that  that  is  our  ambition  and  our  ideal. 

The  fact  that  there  are  difficulties  to  be  encountered 
need  not  daunt  us.  Our  companies  have  certainly  over¬ 
come  major  difficulties  in  other  phases  of  our  business, 
presenting  problems  as  trying  as  any  involved  in  the  sales 
eflFort  neces.sary  to  electrify  the  home. 

Wffiat  we  need  at  this  stage  of  events,  as  they  appear 
to  me,  is  a  clear  comprehension  of  the  elements  in  the 
situation — the  essential  part  promotional  rate  schedules 
will  play  in  our  sales  eflFort  and  the  lack  of  public  coni- 
])rehension  of  one  of  the  chief  means  by  which  our 
industry  is  moving  to  make  possible  the  selling  of  more 
electricity  for  less  money.  Then  we  need  the  determina¬ 
tion  to  solve  the  problems  so  presented  to  us.  The  out¬ 
come  cannot  be  in  doubt,  and  our  companies  will  follow 
their  natural  line  of  economic  progress  which  will  be 
justified  by  its  results.  We  shall  be  doing  our  job  in 
the  only  way  in  which  it  could  and  should  be  done, 
with  mutual  benefit  to  the  public  we  serve  and  to  our¬ 
selves  as  a  business  worthy  of  the  public’s  hire. 

Control  Wiring  Concealed 
in  Panel  Supports 

A  COMBINED  w'iring  trough  and  panel  support  for 
simplifying  and  facilitating  the  wiring  of  switch¬ 
boards,  }X‘rmitting  neat  appearance  with  accessibility,  has 
been  develojxd  by  the  Scranton  Electric  Company.  Paul 
Stuckart,  chief  electrician  for  that  organization,  de¬ 
scribes  the  installation  as  follows : 

The  control  and  instrument  cables  are  run  through 
a  ])ull  box,  or  common  duct,  which  can  be  mounted 
either  above  or  below  the  floor  at  the  base  of  the  switch¬ 
board  extending  the  full  length  of  the  board.  Individual 
cables  are  brought  up  from  this  pull  box  into  a  vertical 
trough  which  also  supports  the  panel  on  which  the  cable 
terminates.  The  cables  leave  the  vertical  trough  at  the 
most  favorable  iioints,  each  individual  conductor  being 
brought  out  separately  through  a  hard  rubber  socket 
bushing  and  run  to  a  terminal  block,  which  may  be 
mounted  on  the  panel  at  a  convenient  location  adjacent 
to  the  instrument  or  apparatus  which  it  serves,  thereby 
eliminating  crowded  and  intricate  groups  of  back  panel 
wdring.  In  many  cases  where  the  conductors  can  be 
terminated  to  advantage  directly  on  instrument  terminal 
studs,  terminal  blocks  are  not  necessary. 

The  wiring  of  a  board  or  tracing  of  back  panel  wuring, 
according  to  this  method,  is  very  much  simplified,  esjK- 
cially  where  a  color  scheme  is  used  on  control  and  in¬ 
strument  cables,  in  that  the  various  colored  conductors 
comprising  the  cable  are  extended  in  cable  form  to  the 
jx)int  where  they  leave  the  trough.  From  this  point 
they  extend  across  the  jianel  in  a  group  or  sejiarately 
and  are  readily  traced  and  identified  by  their  color.  In 
case  alterations  or  additions  to  the  wiring  are  necessary 
they  can  be  very  easily  accomplished  without  disturbing 
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centrated  in  a  stretch  of  500  ft.,  showed  a  6  p.m.  and 
noon  peak  of  52  kw. 

Analysis  of  the  most  economical  spacing  of  transform¬ 
ers  and  size  of  transformers  and  of  secondaries  shows 
that  it  is  often  more  economical  as  the  load  densities  in¬ 
crease  to  decrease  the  spacing  and  increase  the  size  of 
transformers.  It  is  usually  more  economical  to  run  serv¬ 
ices  from  one-side  secondaries  than  to  install  second¬ 
aries  on  both  sides  of  the  street.  With  blocks  800  ft. 
long  it  proves  more  economical  to  extend  the  primaries 
into  the  cross  street  to  the  middle  of  the  block  than  to 
increase  the  secondary  size. 


Control  buses 


High  Pressure  Gaining 

The  year  1928  has  seen  a  remarkable  increase  in 
the  use  of  higher  steam  pressures.  This  increase 
is  shown  graphically  for  both  600  lb.  and  1,200  lb.  In 
the  last  two  years  about  the  same  capacity  of  turbines 
has  been  ordered  for  each  pressure,  with  the  difference 
that  the  use  of  600  lb.  has  been  decreasing,  while  the  use 
of  1,200  lb.  has  been  increasing  rapidly. 

The  General  Electric  Company  has  now  installed,  or 
on  order,  nineteen  units  for  600  lb.  and  nine  units 
for  1,200  lb.,  or  a  total  of  about  1,250,000  kw.  in 
600-lb.  units  and  250,000  kw.  in  1.200-lb.  units  for  elec¬ 
tric  light  and  power  company  stations. 

A  steam  pressure  of  1,200  lb.  for  the  turbines  is 
working  out  so  satisfactorily  in  the  Edgar  station  at 
Boston  that  a  third  1,200-lb.  turbine  is  to  be  added. 


Ebony  asbestos  support 
for  control  bus — ->< 

8"  channel 


Drill  and  tap  channel  , 
and  bolt  trough  tort  A 


g  Hard  rubber^ 
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Comparative  Sales *600  Lb.  vs.l,200Lh. 

Comparative  Sales  of  600-  and  1 ,200-Lb, 
Steam  Turbine  Units 


the  unaffected  wiring.  Potential  and  control  buses  are 
made  up  of  insulated  round  copper  rods  supported  on 
inicarta  ])lates. 

The  trough  panel  support  can  be  made  up  in  any 
shop  ecjuipped  with  suitable  Itending  apparatus.  The 
corner  bead  or  cover  is  a  stock  proposition  and  does 
not  have  to  be  made  U])  sjxjcially. 


60,000 

40000 

20000 


Heavy  Range  Loads 
Force  Closer  Transformer  Spacing 

SINCE  1921  the  number  of  electric  ranges  on  the  To¬ 
ronto  Hydro-Electric  System  has  increased  from  761 
to  more  than  18,000  and  the  range  load  is  the  peak  deter¬ 
minant.  Tests  reported  by  G.  L.  Lillie  of  the  distribution 
department  in  Electrical  News  and  Engineering  show 
resulting  possible  maximum  demands  of  from  91  to  360 
Kw.  The  latter  figure  can  well  double  ultimately  because 
it  was  recorded  on  a  street  vacant  on  one  side.  The 
active  side  is  occupied  by  duplex  semi-detached  struc¬ 
tures  in  which  the  ranges  are  supplied  by  the  landlord. 
An  over-all  test  for  one  district  containing  37  customers, 
whose  energy-using  etjuipment  included  27  ranges  con- 


In  order  to  obtain  improved  economy  at  light  loads  and 
better  over-all  .station  efficiency  a  12,500-kw.  turbine 
with  multi-valve  admission  was  selected  rather  than  a 
duplicate  of  the  recent  single-valve  10,000-kw.,  which, 
together  with  a  3,000-kw.  unit,  is  now  operating  in 
this  station. 


September  21,1929  —  Electrical  World 


Two  Years  with 

Electrically  Heated  Home 

Use  of  fin  type  air  heaters  with  demand 
control  switch  gives  satisfactory  results. 

Data  on  operation  over  a  two-year  period 


By  C.  P.  Yoder 

Sales  Manager  Erie  County  Electric  Company,  Erie,  Pa. 
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iHE  fact  that  electricity  has  been  the 
means  of  solving  a  great  many  indus¬ 
trial  heating  problems  has  no  doubt,  in 
part,  stimulated  man’s  desire  to  utilize  it  in 
the  heating  of  buildings,  particularly  the 
home. 

A  nnml)er  of  articles  have  recently  ap- 
l)eared  in  the  technical  press  describing  vari¬ 
ous  systems  of  electric  heating,  all  of  which 
have  merit  but  at  the  same  time  present 
difficulties  that  seem  to  preclude  their  general 
acceptance. 

The  heating  system  described  in  this  article 
has  lieen  in  use  in  the  home  of  J-  E.  Gannon, 

Erie,  Fa.,  during  two  heating  seasons.  Several 
novel  features  of  design  and  ojieration  pro¬ 
duce  economy  and  convenience  of  operation 
which  make  it  of  interest  to  the  home  owner, 
and  to  the  central  station  as  a  desirable  load 
for  increasing  domestic  consumption  of  elec¬ 
tric  energy. 

'I'he  house  is  an  ordinary  frame  building, 
rather  unsuited  to  the  refinements  of  electric 
heating  due  to  the  fact  that  it  was  built  some 
50  or  more  years  ago.  when  the  idea  of  heat 
insulation  was  practically  unknown. 

d'he  general  design  of  the  building  and  the 
first  and  secoixl  floor  plans  are  shown  in  the 
accompanying  illustrations.  The  first  floor 
interior  consists  jirincipally  of  three  large  ad¬ 
joining  rooms  having  large  connecting  open¬ 
ings  that  cannot  be  closed  and  exterior  walls 
on  ])ractically  all  sides.  'Fhe  pantry  and  kitchen 
are  the  only  rooms  that  can  be  isolated  from 
the  remainder  of  the  first  floor.  The  ceiling 
height  of  these  ro^mis  is  10  ft. 

Access  to  the  second  floor  is  gained  by 
means  of  a  wide,  open  .stairway  leading  from 
the  parlor  to  the  large  central  hall  above,  from  which 
the  bathroom  and  various  sleeping  rooms  open,  d'he 
stairway  and  hall  ])resent  somewhat  of  a  heating  problem. 
Four  l>edrooms  and  bath  are  regularly  heated.  The 
ceilings  of  these  rooms  are  9  ft.  high. 

The  outside  of  the  house  is  covered  with  ordinary  6-in. 
siding,  attached  directly  to  the  2x4  studding,  without 
building  paper.  The  sheeting  is  fastened  to  the  inside  of 


Floor  Plan  of  Electrically  Heated  Home  Showing 
Location  of  Heaters 


the  .studding  under  the  lath  and  plaster  and  extends  only 
between  floor  and  ceiling  of  each  floor.  There  was,  thus, 
an  area  the  width  of  the  .second  floor  joists  extending 
completely  around  the  house  having  only  the  siding  as 
protection  from  winds  and  drafts. 

After  the  electric  heating  system  had  been  in  operation 
for  about  a  month  the  need  for  effective  insulation  was 
apparent.  This  was  accomplished  by  first  removing  the 
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Two  Views  of  Erie,  Pa.,  Home  Heated  hy  Electricity 


siding  in  the  vicinity  of  the 
second  floor  joists  and  clos¬ 
ing  the  openings  between  the 
studding  with  beaverhoard, 
after  which  the  spaces  be¬ 
tween  the  sheeting  and  siding 
from  sills  to  roof  were  filled 
with  granulated  cork.  A 
layer  of  this  material  about 
4  in.  deep  was  also  placed  in 
the  attic  between  the  joists. 
To  accomplish  this  insulation 
recpiired  about  2^  tons  of 
granulated  cork.  The  mate¬ 
rial  and  labor  of  imstalling 
cost  approximately  $175.  As 
a  further  protection,  all  of 
the  windows  and  outside 
doors  were  e(iuipped  with 
metal  weather  .strips. 

Previous  to  the  in.stallation 
of  the  electric  heating  sys- 


Aiixiliary  Heater  Unit 


tern  a  vapor  system  was  in 
use.  This  consisted  of  a 
l)-1500-S  “Ideal”  gas  boiler, 
1,500  .sq.ft,  capacity  and  435 
sq.ft,  of  heating  radiation 
distributed  between  twelve 
cast-iron  radiators.  Six  of 
these,  with  a  total  of  258  sq. 
ft.  of  radiation,  were  located 
on  the  first  floor  and  the  re¬ 
mainder,  177  sq.ft,  of  radia¬ 
tion,  were  on  the  second  floor. 

The  electric  heating  sys¬ 
tem  consists  of  twelve  fin 
ty])e  convection  air  heaters 
rated  3  kw.,  220  volts,  each, 
or  a  total  connected  load  of 
3f)  kw.  The  effective  radia¬ 
tion  i)er  heater  is  60  sq.ft., 
giving  a  total  radiation  for 
complete  electric  heating  in¬ 
stallations  of  720  sq.ft. 


Appearance  of  the  3-Kw.  Radiant  Heater  With  and  Without  Cover 


Scf^tcnihcr  21,  —  Electrical  IVorld 
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Typical  Mean  Room  Temperature  Chart  an 


In  appearance,  the  units  suggest  the  conventional  radi¬ 
ator  and  art  metal  cover  except  that  in  the  present  in¬ 
stallation  the  units  are  provided  with  castors  to  facilitate 
their  movement  for  cleaning  or  summer  storage.  Elec¬ 
trical  connections  are  made  by  means  of  flexible  cord 
and  mogul  attachments.  By  altering  the  design  and  fin¬ 
ish  of  the  metal  covers,  the  units  may  he  made  to  har¬ 
monize  with  their  surroundings. 

Immersion  Heaters  Warm  Radiators 

The  main  features  of  the  heater  are  disclosed  by  re¬ 
moving  the  metal  cover.  These  consist  of  two  horizontal 
copper  tubes,  one  above  the  other,  the  ends  of  which  are 
expanded  into  cast-iron  fittings  provided  with  suitable 
openings  for  heating  units,  thermostats,  etc.  Copper  fins 
and  spacers  are  pressed  on  the  tulies  before  assembly  to 
serve  as  radiators.  A  water  pan,  located  above  the 
radiator  proper,  is  connected  to  the  latter  by  two  ^J^-in. 


d  Instantaneous  Demand  Chart  Durinrj  Test 


tulK’s.  One  of  these  extends  from  the  bottom  of  the  pan 
to  the  cast-iron  fitting,  through  which  water  is  supplied 
to  the  heating  chamber  of  the  unit ;  the  second  serves  as 
an  air  vent.  The  heater,  thus  assembled,  is  inclosed  by 
a  metal  jacket  open  at  bottom  and  top  to  direct  the  flow 
of  heated  air. 

A  3,(XX)-watt,  220-volt  standard  immersion  heating 
unit  is  installed  in  the  lower  tube  through  a  threaded 
opening  in  the  cast-iron  fitting.  A  thermostat  for  regu¬ 
lating  the  water  temperature  is  similarly  installed  in  the 
upper  tube.  Thermostat  adjustments  are  made  to  close 
the  electric  circuit  when  the  water  temperature  drops  to 
190  deg.  F.  and  to  open  it  when  the  water  temperature 
reaches  205  deg.  F.  The  heating  chamber  holds  about 
2^  qt.  of  water  and  the  pan  about  5  quarts. 

The  water  pan  serves  a  threefold  purpose :  ( 1 )  It 

provides  access  to  the  heating  chamber;  (2)  it  serves 
as  an  expansion  tank  and  reserve  reservoir;  (3)  it  acts 


Table  I — Daily  Operating  Data  During  First  Heating  Season 


Date 

Daily 

Consumption, 

Kilowatt-Hours 

Outside 
Temperature, 
High  I.,<>w 

Average  Hour 
Wind 
Velocity 

Hours 

of 

Sunshine 

January  7,  1928.  . 

0 

43 

39 

19.0 

17 

January  8 

70 

40 

34 

7.2 

0  0 

January  9 

70 

37 

32 

to.  1 

0  0 

January  10 

60 

42 

33 

19.9 

17 

January  11 

90 

45 

34 

17.4 

0  0 

January  12 

90 

49 

34 

18.  1 

0  9 

January  13 

no 

48 

35 

20.  1 

0.9 

January  14 

no 

59 

35 

17.5 

0  4 

January  15 

70 

54 

24 

13.  1 

0.  1 

January  16 

150 

46 

21 

9.8 

0.0 

January  17 

140 

33 

30 

16.2 

2.9 

January  18 

no 

36 

31 

10.0 

4.6 

January  19 

no 

50 

36 

27.8 

0  0 

January  20 

135 

38 

12 

35  9 

0.6 

January  21 

260 

19 

1 1 

25.5 

0.6 

January  22 

195 

36 

14 

23.3 

9.0 

January  23 

120 

35 

30 

17  7 

5  7 

January  24 

no 

40 

30 

19.6 

0.0 

January  25 

160 

34 

20 

31.0 

3.  1 

January  26 

190 

26 

14 

17.7 

2  4 

January  27 

200 

24 

12 

8  1 

7.9 

Jinuary  28 

160 

16 

10 

13  0 

2.3 

January  29 

180 

18 

8 

9.7 

5.6 

January  30 

160 

19 

2 

7.8 

7.0 

January  3 1 

130 

26 

13 

9.6 

5.2 

February  1,1928 

150 

29 

18 

20.7 

0.3 

February  2 

170 

24 

16 

12.6 

4.2 

February  3 

150 

45 

22 

17.2 

1.5 

February  4 

60 

48 

32 

16.3 

0.  1 

February  5 

60 

32 

17 

18.4 

10.2 

February  6 

130 

32 

14 

8.6 

10.2 

February  7 

70 

46 

29 

18.3 

0.0 

February  8 

40 

53 

36 

12.7 

0.0 

February  9 

20 

37 

25 

16  8 

0.0 

Febrtiary  10 

60 

30 

24 

11.5 

1.7 

February  11 

50 

31 

28 

9. 1 

2.8 

February  12 

60 

29 

20 

6  8 

10.5 

February  13 

70 

46 

19 

12.5 

10.5 

February  14 

45 

42 

37 

22.8 

1.6 

February  15 

45 

38 

32 

19  8 

0.0 

February  16 

60 

34 

30 

11.3 

0.0 

February  17 

55 

37 

27 

9.  1 

8.  1 

February  18 

60 

32 

12 

14.4 

6.7 

February  19 

115 

28 

7 

21.0 

7.9 

February  20 

100 

28 

9 

20.5 

7  3 

February  21 

no 

20 

7 

13  1 

10  8 

February  22 

120 

45 

16 

21  2 

5  3 

February  23 

75 

45 

24 

16  9 

0  9 

February  24 

70 

24 

12 

16.  1 

0  3 

Datj 

Daily 

Consumption, 

Kilowatt-Hours 

(3utsi'le 
T<-mp  raturc. 
High  Luw 

.4verag'^  Hour 
Win  1 
Velocity 

Hours 

of 

Sunshine 

February  25 

125 

14 

6 

6.3 

2  4 

February  26 

140 

24 

3 

17.4 

7  5 

February  27 

too 

34 

24 

16.6 

5  9 

February  28 

70 

39 

16 

9.5 

8  4 

February  29 

45 

39 

31 

19.7 

4  0 

March 

1,  1928.. 

65 

32 

21 

17,5 

8.  5 

March 

2 

90 

36 

22 

18.9 

5  2 

March 

3 

80 

23 

13 

14.3 

8  3 

March 

4 

90 

42 

20 

21.8 

5.  1 

March 

5 

too 

20 

12 

11.2 

6  3 

March 

6 

100 

28 

13 

6.7 

115 

March 

7 

90 

38 

24 

16.8 

3.  5 

March 

8 

75 

31 

19 

7.3 

10.7 

March 

9 

65 

38 

20 

18.0 

0.0 

March 

to 

90 

26 

19 

5.8 

4.8 

M  arch 

It 

too 

50 

23 

11.0 

11.7 

March 

12 

55 

55 

36 

7.3 

to  2 

M  arch 

13 

15 

65 

36 

21.3 

5.2 

March 

14 

20 

36 

32 

19. 1 

0  2 

March 

15 

50 

32 

28 

12.8 

7.7 

March 

16 

50 

28 

24 

11.6 

7  3 

March 

17 

80 

30 

22 

9.9 

8  5 

March 

18 

70 

28 

24 

13.2 

6  6 

M  arch 

19 

90 

30 

24 

13.0 

8.6 

March 

20 

70 

32 

24 

10.8 

10.  2 

March 

21 

90 

42 

27 

13.2 

12.2 

March 

22 

50 

45 

33 

19. 1 

2.3 

March 

23 

50 

56 

33 

7.0 

to  2 

March 

24 

30 

75 

56 

19.4 

12  3 

March 

25 

0 

60 

53 

9.2 

5  4 

March 

26 

0 

71 

36 

17.6 

10  1 

March 

27 

20 

38 

23 

25.0 

10.  1 

March 

28 

70 

35 

26 

13.6 

10  9 

M  arch 

29 

60 

34 

26 

13.4 

7.  2 

March 

30 

80 

36 

23 

18  0 

0.  4 

March 

31 

90 

36 

26 

15.3 

12  7 

April 

1, 1928.. 

70 

43 

31 

5.9 

12.7 

April 

2 

40 

58 

30 

10.8 

12  8 

April 

3 

30 

68 

49 

22.5 

8  7 

April 

4 

0 

77 

57 

16.9 

114 

April 

5 

0 

78 

61 

16.0 

10  6 

April 

6 

0 

79 

59 

16.3 

114 

Total  number  of  days .  90 

Total  kilowatt-hours  consumed .  7,730 

Average  kilowatt-hours  per  day .  85.9 

Total  number  of  degree  days .  3,01 3 

Average  kilowatt-hours  per  degree  day .  2.56 
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as  an  air  humidifier.  By  means  of  slides  in  the  cover  of 
the  pan  the  amount  of  escaping  water  vapor  mav  be 
controlled. 

A  second  thermostat,  installed  below  the  lower  radiat¬ 
ing  fins,  near  the  floor  and  in  the  path  of  the  incoming 
air,  controls  the  room  temperature.  The  location  of  this 
thermostat  at  the  point  of  coldest  air  temperature  pre¬ 
vents  its  functioning  until  the  entire  room  is  at  the 
proper  temperature.  The  desired  temperature  setting  is 
oijtained  by  means  of  a  lever  projecting  through  a  slot 
in  the  front  of  the 
cover.  Adjustments 


kw.  At  this  time  the  selector  switch  had  not  been  devel¬ 
oped.  Each  heater  acted  independently  and  cut  in  or 
out  in  accordance  with  the  temperature  conditions  of  the 
room  in  which  it  was  installed.  Later  development  of 
the  selector  switch  offered  improved  control. 

In  Table  I  are  given  data  of  daily  power  consumption, 
maximum  and  minimum  outside  temperatures,  average 
hourly  wind  velocities  and  hours  of  sunshine  during  this 
period.  On  February  3,  1928,  the  addition  of  cork  insu¬ 
lation,  as  explained  above,  was  completed.  It  is  inter¬ 
esting  to  note  the  ef¬ 
fect  this  had  on  the 


may  be  made  for 
room  temperatures 
between  40  deg.  and 
80  deg.  F. 

The  foregoing 
heater  is  called  the 
controlling  or  master 
heater.  Six  of  these 
are  used  in  the  in¬ 
stallation  being  de¬ 
scribed.  In  addition, 
there  are  six  aux¬ 
iliary  heaters.  The 
latter  are  similar  to 
the  master  heaters 
with  the  exception  of 
the  omission  of 
thermostats.  Each 
auxiliary  heater  is 
operated  in  conjunc¬ 
tion  with  a  master 
heater,  by  having  its 
heating  unit  con¬ 
nected  in  multiple 
with  that  of  the  mas¬ 
ter  heater.  When  the 
latter  functions  the 
auxiliary  heater  re¬ 
sponds  in  a  similar 
manner. 

Since  the  total  in¬ 
stallation  includes 
twelve  heaters  of  3 
kw.  capacity  each, 
the  system  demand, 
i  f  all  the  heaters  were 
oi)erating  at  the  same 
time,  w'ould  be  36 
kw.  To  control  the 
demand  to  a  prede¬ 
termined  amount,  an 
ingenious  device 
known  as  a  selector 
switch  or  kilowatt 
demand  controller 
has  been  developed. 

During  the  first 
beating  season — ^that 
is,  from  January  7, 
1 928,  when  the  in¬ 
stallation  was  first 
put  in  operation,  un¬ 
til  April  6.  1928— 
nine  heaters  were  in 
>'se,  having  a  total 
connected  load  of  27 


Selector  Switch  for  Automatic  Heater  Control 


The  selector  switch  consists  of  a 
motor-operated  selector  drum  and 
eight  relays.  Seven  of  the  latter  are 
of  the  two-circuit  tyjje,  having  open¬ 
ing  and  closing  coils.  Six  of  these 
are  connected  to  the  control  circuits 
of  the  master  heaters ;  the  seventh 
is  in  one  of  the  lines  of  the  motor 
circuit.  The  eighth  relay,  in  the 
other  line  of  the  motor  circuit,  is  of 
the  single-circuit  type.  The  relay 
circuits  terminate  in  the  contact 
fingers  on  the  .selector  drum.  By 
means  of  contact  bars  on  the  latter 
various  electrical  combinations  may 
be  obtained.  The  whole  as.sembly  is 
hou.sed  in  an  approved  metal  box 
provided  with  double  doors  and 
means  for  locking. 

In  operation,  the  selector  switch 
functions  as  follows:  If  all  of  the 
rooms  are  at  the  desired  tempera¬ 
ture  the  single-circuit  relay  will  be 
open  and  the  two-circuit  relay  in 
the  motor  circuit  will  be  closed.  All 
of  the  heater  relays  will  be  open 
and  the  selector  drum  contact  fingers 
may  be  in  any  position,  for  example, 
connected  to  circuit  No.  3. 

Now  if  the  temperature  in  the 
room  controlled  by  circuit  No.  1 
drops  below  normal,  the  air  thermo¬ 
stat  of  this  heater  will  close  the 
single-circuit  relay  in  the  motor  cir¬ 
cuit,  causing  the  motor  to  rotate. 
Assuming  that  the  temperatures  of 
the  rooms  controlled  by  circuits  Nos. 
4,  5  and  6  are  normal  the  drum 
will  be  rotated  past  these  points. 
When  the  No.  1.  position  is  reached 
the  relay  in  this  circuit  is  closed 
through  the  contact  fingers  and  a 
contact  bar  on  the  drum.  Another 
contact  finger  connecting  with  the 
same  bar  opens  the  two-circuit  mo¬ 
tor  relay.  After  the  motor  circuit  is 
opened  the  motor  coasts  sufficiently 
to  break  the  circuit  through  the  bar 
and  the  contact  fingers. 

Closing  the  heater  relay  connects 
the  electrical  element  of  the  heater 
to  the  line  and  supplies  energy  to 
the  water.  This  condition  will  exist 


until  the  water  has  reached  the  tem¬ 
perature  determined  by  the  setting 
of  the  water  thermostat,  205  deg.  F., 
when  the  latter  functions  to  open  the 
No.  1  relay  and  at  the  same  time 
clo.se  the  two-circuit  relay  in  the 
motor  circuit,  which  cau.ses  the  motor 
to  resume  its  rotation. 

If,  in  the  meantime,  the  tempera¬ 
ture  controlled  by  circuit  No.  2  has 
dropped  below  normal,  rotation  of 
the  selector  drum  to  position  No.  2 
will  cause  this  relay  to  close,  con¬ 
necting  No.  2  heater  to  the  line  and 
at  the  same  time  stopping  the  motor 
until  the  proper  water  temperature 
in  No.  2  heater  Is  obtained. 

If,  on  the  contrary.  No.  2  heater 
is  up  to  normal  but  one  of  the  other 
heaters  requires  energy,  the  selector 
drum  will  advance  to  the  contacts 
corresponding  to  the  low  heater. 

When  the  air  temperature  in  all 
of  the  rooms  is  normal,  the  air  ther¬ 
mostats  of  all  the  heaters  will  be 
open,  thus  breaking  the  motor  circuit 
by  means  of  the  single-circuit  relay 
and  bringing  the  motor  to  re.st. 

Since  only  the  load  controlled  by 
one  relay  can  be  connected  to  the 
line  at  one  time,  the  system  demand 
is  determined  by  the  number  of 
heaters  connected  to  one  circuit.*  In 
the  present  installation  there  are  two 
heaters,  or  a  total  of  6  kw.  connected 
to  each  circuit.  In  other  installa¬ 
tions  this  number  may  be  one  or 
po.ssibly  three,  deiiendlng  upon  the 
size  of  the  house  to  be  heated. 

As  now  Installed,  each  master 
heater  is  connected  to  the  selector 
switch  by  means  of  No.  10-2  wire 
B.X.  cable  for  the  heating  circuit 
and  No.  16-2  wire  B.X.  cable  for  the 
control  circuit.  Simplified  plans  are 
being  developed  whereby  the  six  re¬ 
lays  In  the  heater  circuits  will  be 
eliminated  by  including  their  func¬ 
tions  in  the  .selector  drum.  This  will 
permit  the  u.se  of  No.  12-3  wire  B.X. 
cable  for  connections  to  the  heaters, 
as  well  as  greatly  simplifying  the 
selector  switch. 


consumption  of  en¬ 
ergy.  Table  IV.  For 
the  first  27  days  the 
average  daily  jxiwer 
consumption  was 
135.1  kw.-hr.  Dur¬ 
ing  a  corres[)onding 
period  immediately 
following  February 
3  the  average  daily 
consumption  was  75 
kw.-hr.,  or  a  reduc¬ 
tion  of  44.5  per  cent. 
This  is  directly  due 
to  the  addition  of  the 
insulation  and  is  a 
measure  of  its  effec¬ 
tiveness. 

During  the  first 
heating  season  no 
heat  was  supplied 
to  the  kitchen  and 
pantry  on  the  first 
floor  or  the  playroom 
and  storage  room  on 
the  second  floor  by 
the  electric  heating 
system.  These  rooms 
were  heated  by 
means  of  the  kitchen 
range. 

The  first  floor 
temperature  was 
maintained  at  70  deg. 
F.  throughout  the  24 
hours,  with  a  varia¬ 
tion  of  not  over  it 
0.5  deg.  This  was 
the  temperature 
about  5  ft.  above  the 
floor.  Numerous 
tests  indicated  that 
the  maximum  varia¬ 
tion  between  floor 
and  ceiling  was 
never  more  than  4 
deg.  This  is  a  rather 
unusual  condition 
and  demonstrates  the 
effectiveness  of  the 
heaters  in  producing 
rapid  circulation.  Be¬ 
cause  of  the  habits 
of  the  family,  the 
sleeping  rooms  were 
maintained  at  alxnit 
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Table  II — Operating  Data  During  Second 
Heating  Season 


Month 

Kilowatt- 

Hours 

Average  Daily 
Temjterature, 
Degree  Fahr. 

Degree  Days 

Ootober,  1928  1 

.  520 

56.6 

260 

November,  1928  / . 

44.4 

618 

December,  1928 . 

.  2,595 

35  4 

918 

January,  1929 . 

.  3,364 

25  3 

1,231 

February,  1929 . 

.  3,787 

24  8 

1,126 

March,  1929 . 

.  2,315 

42.2 

707 

April,  1929  . 

.  1,570 

48.6 

492 

Total . 

14,151 

5,352 

Average  kilowatt-hours  i)er  ilegree  day .  2. 64 

Total  number  of  days .  212 

Average  kilowatt-hours  i)er  day . .  66.  7 


dcgf.  F.  during  the  daytime  and  cooler  at  night.  No 
radiation  was  installed  in  the  upper  hall,  hut,  due  to  its 
lirect  connection  with  the  first  floor,  it  received  plenty 
of  heat  from  the  latter ;  in  fact,  the  upper  hall  tem¬ 
perature  was  usually  in  the  vicinity  of  80  deg.  No  effort 
was  made  to  heat  the  basement.  The  temi)erature  here 
was  usually  about  55  deg.  F.  when  the  outside  tempera¬ 
ture  was  30  deg.  The  relative  humidity  of  the  living 
r(K)ms  was  maintained  between  45  and  50  per  cent. 

In  spite  of  the  absence  of  the  selector  switch  during 
the  first  heating  season  the  system  demand  never  ex¬ 
ceeded  9  kw.  To  test  the  joint  operation  of  the  heaters 
the  power  was  shut  off  for  three  hours  when  the  outside 
temperature  was  about  26  deg.  F.  The  inside  mean  tem- 
|)erature  fell  from  70  deg.  to  66  deg.  during  this  interval. 
Wdien  the  power  was  again  thrown  on  the  instantaneous 
peak  was  18.5  kw.,  but  the  fifteen-minute  metered 
demand  was  only  7.6  kw.  About  three  minutes  after 
])ower  was  applied  one  heater  tripped  off :  four  minutes 
later  another  unit  tripped  off,  and  a  few  seconds  later 
another  one  came  on,  etc.,  in  accordance  with  the  heat 
requirements  of  the  various  rooms. 

The  results  of  this  test  are  shown  in  the  accomj^anying 
charts,  which  indicate  res])ectively  the  mean  room  tem- 
l)erature  and  the  instantaneous  system  demand.  The 
temjierature  chart  shows  the  dip  in  temperature  due  to 
shutting  off  the  power  as  well  as  the  normal  regularity 
in  temperature  throughout  the  24  hours. 

The  total  power  consumption  during  the  first  heating 
season  of  90  days  was  7,730  kw.-hr.,  or  an  average 
of  85,9  kw.-hr.  per  day.  This,  of  course,  includes 
the  27  days  when  the  house  was  not  insulated.  Elim¬ 
inating  the  uninsulated  period,  the  average  daily  power 
consumption  for  the  remainder  of  the  season  was  64.8 
kw.-hr. 

The  information  gained  during  the  first  heating  season 
suggested  various  changes  and  improvements,  chief  of 
which  w’ere  the  develojiment  of  the  selector  switch  and 


Table  III — Physical  Features  of  Rooms 


• -  Dimensions - ^  - - Square  Foot  Surface— — . 

Exposed  Wall  Cllass 

Kooni  Floor  Feet  Cu.Ft.  Surface  Surface 

Farlor .  First  14x17x10  2.^80  |  450  '  ^  |  72 

EiviiiR  First  21x15x10  3,150  '  '9*jo/  270  2  5x6x3  45 

Dining .  First  19  5x12.5x10  2437  5  19  5x10  '’5  '  ^  |  39 

Den .  First  8  5x11x10  935  11x10  1 10  2  5x6x1  15 

. ^I£:>'nd  l7^3x^/  '55  2. 5.6x1  15 

East  bedroom  Second  12  5x15x9  1.687  5  18x9  162  2  5x6x3  45 


Front  be<lri;om  Second  15x14x9  i,890  14x9x2  252  2. 5x6x4  60 

West  Ixslroom  Second  15x9x9  1.215  15x9  135  2  5x6x2  30 

Hath .  Second  8x9x9  648  9x9  81  2x3  6 

Totals .  16.026  .  1,808  .  327 


the  addition  of  three  heaters.  These  improvements  pro¬ 
duced  the  system  described  in  this  article. 

Table  II  gives  the  monthly  i)ower  consumption  for 
the  second  season,  together  with  the  average  monthly 
outside  temperatures  and  the  degree  days  per  month. 
The  average  daily  consumption  of  66.7  kw.-hr.  for  the 
212  days  of  this  season  compares  favorably  w'ith  the 
corresponding  figure  for  the  first  season  after  the  house 
was  insulated,  in  spite  of  the  addition  of  the  three 
heaters. 

General  Comments 

The  family  occupying  this  home  consists  of  eight 
people,  of  whom  six  are  children,  from  which  it  may  lx* 
inferred  that  the  outside  doors  were  opened  many  times 
during  the  day.  It  was  particularly  noticeable  that  the 
family  experienced  no  colds  during  the  two  years  that 
the  electric  heating  system  has  been  installed.  This  may 
he  due  to  the  nice  balance  between  temperature  and 
relative  humidity  and  the  fact  that  no  drafts  were 
encountered. 

Temperature,  humidity  and  air  motion  are  three 
factors  that  determine  a  person’s  feeling  of  warmth. 


Table  IV — Effect  of  House  Insulation  on 
Power  Consumption 

Twbnty-sets’bn  Days  Bep'ore  I.vsulation 

Total  kilowatt-hour  conaumption .  3,650 

Number  of  degree  days .  950 

Average  kilowatt-hours  per  day .  135.1 

Average  kilowatt-hours  per  degree  day .  3.84 

Twenty-seiven  Days  .Apter  iNstn.ATioN 

Total  kilowatt-hour  consumption .  2,020 

Number  of  degree  days .  994 

Average  kilowatt-hours  per  day .  75 

Average  kilowatt-hours  per  <legree  day  2. 04 

Reduction  in  daily  power  consumption  diie  to  in¬ 
sulation,  per  cent .  44.5 


riiese  are  easily  correlated  in  the  present  installation 
and,  together  with  the  automatic  features  which  permit 
each  room  to  be  controlled  indejiendently  of  the  others, 
insure  a  heating  system  which  should  meet  the  require¬ 
ments  of  the  most  exacting  individual. 

Once  installed,  the  system  requires  little  attention  with 
the  exception  of  addition  of  water  about  once  a  week  to 
the  storage  pan  of  each  heater.  The  main  circuit  switch 
may  be  left  closed  continuously,  with  the  assurance  that 
the  automatic  features  will  provide  uniform  temperature 
under  the  most  economic  conditions.  Those  cold  and 
damp  days  in  late  spring  and  early  fall,  as  well  as  some¬ 
times  during  the  summer,  may  no  longer  be  a  source  of 
inconvenience  in  a  home  equipped  with  this  heating 
system.  When  such  periods  occur  the  automatio  control 
will  insure  the  pro]>er  heat  to  maintain  normal  tem¬ 
peratures  within  the  living  quarters.  ' 

While  no  accurate  figures  are  available,  it  is  estimated 
that  this  type  of  heating  system  will  cost  approximately 
the  same  as  an  eejui valent  steam  heating  system  equipped 
with  automatic  control. 

From  the  central-station  standpoint  this  load  has 
numerous  attractive  features.  The  relatively  low  de¬ 
mand,  together  with  the  high-load  factor,  permits  of  a 
minimum  investment  in  line  capacity,  while  the  annunl 
consumption  of  from  15,000  to  20,000  kw.-hr.  |xr 
domestic  customer  should  suggest  the  establishment  of 
j^romotional  rates  to  encourage  the  development  of  this 
type  of  load. 
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Current-Carrying  Capacity 


Fi(f.  1 — Modified  Hollow  Square  Bus 
Minimizes  Skin  Effect  and  Promotes 
Ventilation 


The  general  formula.  “1.000  amp.  per  square  inch 
of  coi)per  conductor,”  though  often  used,  is  not  sat¬ 
isfactory  to  fix  the  size  of  busbars  where  currents 
exceed  2.000  amp.  Even  for  2.000  amp.  a  given  con- 
iluctor  of  2  sq.in.  cross-.section  may  get  hot.  Further¬ 
more,  depending  upon  the  allowable  temperature  rise, 
greater  densities  than  1,000  amp.  per  square  inch  may 
be  used. 

With  alternating  currents  it  has  been  found  that  cer¬ 
tain  magnetic  forces  have  a  tendency  toward  crowding 
all  the  current  into  the  outer  layer  or  skin  of  the  con¬ 
ductor.  This  is  commonly  known  as  “skin  efTect.”  If 
the  go  and  return  conductors  of  a  circuit  are  close 
together  another  magnetic  force  is  set  up  between  the 
two  conductors  which  tends  to  draw  the  current  to  the 
adjacent  sides  of  the  two  conductors.  This  is  known 
as  “proximity  effect.  ”  On  account  of  the  skin  effect 
in  alternating-current  conductors  an  early  expedient  was 
to  eliminate  the  useless  core  of  a  conductor  by  using  cop¬ 
per  tubing. 

“I’ermissible  temiierature  rise”  is  the  limiting  factor 
on  busbar  current-carrying  capacities.  With  all  parts  of 
a  bus  operating  at  the  same  temperature  maximum  con¬ 
ductor  efficiency  is  obtained.  Hot  spots  lower  this  effi¬ 
ciency  and  the  maximum  current  must  be  such  that  the 
temperature  limit  is  not  exceeded  at  the  hot  S])ots.  The 
rate  of  cooling  must  be  as  great  as  possible  and,  on  this 
account,  laminated  or  strap  conductors  have  an  advan¬ 
tage  over  round  conductors. 

The  current-carrying  capacity  of  laminated  buses  of 
up  to  twelve  3xj^-in.  copper  conductors  in  parallel  is 
shown  in  Fig.  2.  An  examination  of  this  curve  shows  a 


of  Busbars 


Heavy  current  limits  of  various 
arrangements  of  copper  and  alumi¬ 
num  bars  at  fixed  temperature  rise 

By  H.  W.  Papst 

Suntchboard  Engineering  Department 
W estinghousc  Electric  Manufacturing  Company 


current-carrying  capacity  of  600  amp.  for  a  single  lamina¬ 
tion,  and  yet  for  the  same  temperature  limit  the  capacity 
of  twelve  bars  is  only  2,900  amp.,  an  average  of  242  amp. 
per  lamination.  Increasing  the  number  of  bars  from 
ten  to  twelve  increased  the  capacity  of  the  bus  150  amp., 
an  average  of  75  amp.  per  bar.  The  twelve-bar  lami¬ 
nated  conductor  and  a  4-in.  extra-heavy  iron-pipe-sized 
cop])er  tubing  have  approximately  the  same  volume  of 
cop])er ;  the  cop})er  in  the  tubing  is  better  distributed 
from  the  skin  effect  standpoint,  and  that  in  the  lami¬ 
nated  bus  is  ])oorly  distributed,  but  has  4^  times  the 
cooling  surface.  Both  have  the  same  current  capacity. 
A  rearrangement  of  'the  copper  in  either  conductor 
changes  the  current  capacity  for  the  same  amount  of 
material  employed. 

Remembering  the  early  experience  with  rod  conductors, 
and  that  an  increase  in  copjjer  efficiency  was  obtained 
by  using  tubing,  an  arrangement  of  strap  conductors 
was  devised,  grouping  them  into  a  “mo<lified  hollow 
square”  to  approximate  the  tubular  arrangement  and 
still  maintain  the  advantages  of  the  laminated  bus.  .Ml 


Eiq.  2  -  Current  Capacity  Not  Increased 
Proportionately  to  Number  of  Bars 
in  Parallel 

3  in.xi  in.  bars,  i  in.  spacing,  60  cycles 

major  surfaces  of  the  individual  bars  were  kept  in  a 
vertical  ])lane  to  secure  “chimney  effect”  as  an  aid  to 
natural  cooling.  It  should  be  noted  that  a  true  hollow 
square  arrangement  of  conductors  having  the  .‘'.ame  num¬ 
ber  of  bars,  which  is  better  located  from  the  “skin  effect” 
.standpoint,  has  the  .same  surface  area,  but  does  not  lend 
itself  to  good  natural  ventilation.  Fig.  1  shows  the 
modified  hollow  .square  support. 
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Fig.  3 — Various  Arrangements  of  Bars 
for  Which  Current  Capacity 
W as  Determined 

4xi-in.  bars ;  center  distance  of  18  In.  to  return  conductor 

A  large  number  of  tests  were  conducted,  extending 
over  a  i)eriod  of  about  two  years,  with  the  object  of 
ascertaitiing  the  capacity  and  merits  of  various  busbar 
arrangements,  and  to  discover  simple  rules  governing 
current  distributions  in  busbars  so  that  the  effect  of 
changing  from  standard  layouts  might  be  predicted.  All 
the  arrangements  of  Fig.  3  were  tested,  some  of  them 
many  times,  to  check  the  consistency  of  the  results ; 
4x;J-in.  copi)er  was  used  for  all  the  tests,  and  additional 
runs  were  made  using  6x^-in.  copper.  Similar  tests  were 
made  on  aluminum  busbars.  All  tests  were  made  at 
60  cycles. 

.\  motor-driven,  three-phase,  60-cycle  generator  sup¬ 
plied  ]K)wer  through  a  step-down  transformer  to  a  14-ft. 


Fig.  4 — Temperature  Distribution 
Around  Modified  Hollow-Square  Bus 

Bt^ht  4xi-in.  bars,  8,000  amp.,  60  cycles.  Thermocouple  readings 


length  of  bus.  Current  control  on  the  generator  was 
secured  by  a  rheostat  in  the  generator  field  and  was 
adjustable  for  any  value  up  to  12,000  amp.  Current 
readings  were  taken  by  ammeter  from  current  trans¬ 
formers  in  the  bus  leads. 

Temperature  Deti;r mines  Capacity 

As  pointed  out  above,  the  current-carrying  capacity  of 
a  bus  is  determined  or  limited  by  the  permissible  tem¬ 
perature  ri.se.  Open  buses,  removed  from  circuit 
breakers,  switches  or  other  devices  of  low  temiierature 
rating,  can  be  operated  up  to  80  deg.  C.  without  undue 


Fig.  5 — Log-log  Curves  of  Hot-Spot 
T  emperatures 

Used  to  determine  30  deg.  C.  rise  rating  from  actual  currents  and 
thermocouple  temperatures. 

Phase 


Siie 

No.  of 

.Separation 

.Arrange- 

Curve 

Bars 

Bars 

In. 

merit 

Amperes 

A 

4xi 

1 

18 

A 

1,280 

B 

4xJ 

2 

18 

B 

2,180 

C 

4xJ 

2 

18 

C 

2,200 

D 

4xi 

2 

18 

D 

2,650 

deterioration.  The  rate  of  oxidation  increased  rapidly 
with  temi)erature  increase.  At  high  temperatures  the 
danger  of  overheating  in  contacts,  hus  connections  and 
joints  is  greatly  increased.  Where  the  bus  may  influence 
the  temi^erature  of  other  equipment,  its  temperature 
rise  should  not  l)e  greater  than  that  allowed  on  the  other 
equipment,  unless  the  leads  are  amply  designed  to  dis¬ 
sipate  heat  equivalent  to  the  differential  between  the 
two  equipments.  A  general  temperature  rise  basis  of 
35  deg.  C.  is  given  for  a  maximum  or  hot  spot  tempera¬ 
ture  rise.  W'^ith  a  40-deg.  ambient  temperature  this  corre- 
sjKJiids  to  a  total  temperature  of  75  deg.  The  average 
temperature  rise  over  a  cross-section  of  the  bus  will  be 
less  than  35  deg.  C.,  the  range  between  hot  spot  and 
cool  sjx)t  being  determined  by  the  number  of  bars  and 
their  configuration,  resulting  in  an  average  temperature 
usually  less  than  30  deg.  C. 
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Temperature  indications  were  obtained  by  means  of 
copper-“advance”  thermocouples.  A  large  number  of 
these  were  applied  on  each  lamination  of  go  and  return 
conductor  at  the  center  of  the  14-ft.  span.  To  secure  con¬ 
sistent  temperature  indications  it  was  necessary  to  have 
the  copper-“advance’'  junction  firmly  in  contact  with  the 
bus  where  the  temperature  was  to  be  taken.  A  small  felt 
pad  was  applied  over  the  thermocouple  bead  to  prevent 
heat  flow  from  the  bus  and  radiation  to  the  atmosphere, 
which  would  have  caused  a  slightly  lower  temperature 
indication  than  actually  existed  on  the  bus.  To  prevent 
heat  flow  along  the  thermocouple  leads,  they  were 
securely  fastened  in  contact  with  the  bus  and  running 
in  parallel  with  it  for  about  4  to  6  in.  Thermometers 
were  tried,  but  were  not  found  satisfactory  to  obtain 
consistent  indications. 

To  prevent  cooling,  due  to  drafts  from  open  windows 
or  doors,  a  cell  structure,  open  at  the  top  and  about  10  ft. 
wide  by  20  ft.  long,  was  built  up  to  shield  the  bus  during 
test. 

The  rating  of  a  given  bus  was  determined  by  at  least 
three  tests  with  different  current  values ;  the  results 
were  plotted  on  log-log  paper  and  the  current  for  the 
chosen  temperature  limit  was  taken  from  the  curves. 
In  plotting  the  curve  the  temperature  at  the  hottest 
|)oint  on  the  bus  was  used.  Fig.  5  is  typical  of  these 
log-log  charts. 

An  examination  of  the  curves  for  4x^  copper  con¬ 
ductors  (Figs.  6  and  7)  shows  that  for  the  eighteen 
arrangements  tested  only  a  few  are  relatively  efficient  at 
60  cycles  so  far  as  current-carrying  capacity  per  unit  of 
copper  is  concerned.  Certain  other  arrangements  are 
made  necessary  due  to  space  limitations  and  in  the 
following  tabulation  are  indicated  by  an  asterisk : 


.Virangement 

No.  of 

Current  Capacity 

as  of  Fig.  3 

Bars 

for  35  Deg.  C.  Rise,  Amp. 

A  . 

.  1  . 

.  1,300 

B*  . 

.  2  . 

.  2,200 

D 

.  2  . 

.  2,600 

e*  . 

.  3  . 

.  2,350 

I  . 

.  3  . 

.  31400 

J*  . 

.  4  ...... 

.  3,000 

L  . 

.  4  . . 

.  4,200 

N  . 

.  6  . 

.  5,400 

o  . 

.  8  . 

.  6,000 

Effect  of  Arrangement  on  Reactance 

In  long,  heavy-current,  low-voltage  buses  the  inductive 
drop  is  often  a  serious  consideration.  To  avoid  a  very 
l)ad  current  distribution  due  to  proximity  effect,  a  wide 
space  between  conductors  has  been  necessary.  By  split¬ 
ting  up  the  multiple  bar  conductors  into  a  number  of  one- 
bar  circuits  in  parallel  and  by  arranging  that  these  single 
conductors  are  phased  ABC  ABC,  and  so  on,  with  a  com¬ 
paratively  short  distance  between  phases,  the  reactance 
is  materially  reduced,  the  individual,  conductor  current  is 
reduced  and  the  total  voltage  drop  is  reduced  propor¬ 
tionally  to  the  product  of  the  reactance  and  current  per 
conductor. 

Such  an  interlaced  bus  is  possible  with  the  modified 
hollow  square  clamp,  using  arrangements  described  as 
A  or  D  in  Fig.  3,  with  the  minimum  spacing  between 
phases  necessary  for  voltage  insulation. 

General  Rules 

The  following  factors  are  fundamental  with  heavy 
current  conductors  and  are  presented  here  as  general 
rules : 

1.  The  surface  area  of  the  conductor  affects  the  heat 
dissipation  so  that  a  laminated  bus  can  carry  more  current 
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Number  of  Bars 


Fig.  6 — Current-Carrying  Capacities  for 
35  Deg.  C.  Rise,  60  Cycles 

Letters  refer  to  bar  arrangements  of  Fig.  3.  The  practical 
limit  of  6,000  amp.  with  the  hollow  square  is  double  the  limit 
with  all  bars  in  parallel  (.see  Fig.  2) 


Fig.  7 — Current-Carrying  Capacity  for 
30  Deg.  C.  Rise,  60  Cycles 

The  practical  limit  is  5,250  amp. 


Number  of  Bars.  4 xj- Inches 


Fig.  8 — Capacity  of  Aluminum  Bus 

Modified  hollow  square,  60  cycles,  35  deg.  C.  rise 


Fig.  9 — Effect  of  Spacing  of  Return 
Conductor 

4x1  in.,  60  cycles,  35  deg.  C.  rise  ;  identical  arrangements  used 

than  a  solid  bus,  although  both  have  the  same  amount 
of  copper. 

2.  The  laminations  must  l)e  so  arranged  as  not  to 
hinder  the  natural  movements  of  air  currents — to  obtain 
the  maximum  heat  dissipation  by  convection. 

3.  In  an  isolated  conductor  of  a  number  of  bars  in 
parallel,  the  magnetic  flux  linking  inner  bars  is  greater 
than  that  linking  outer  bars,  the  impedance  of  the  inner 
conductors  is  greater  and,  consequently,  the  current  den¬ 
sity  is  greater  in  the  outside  conductors.  This  is  known  as 
“skin  effect.” 
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4.  Where  going  and  return  conductors  are  close  to¬ 
gether,  the  magnetic  flux  of  both  conductors  interlinks  to 
draw  the  current  into  the  adjacent  bars  of  the  two  con¬ 
ductors.  This  is  called  “proximity  eflfect.” 

5.  The  condition  of  the  busbar  surface  affects  the  heat 
emissivity.  A  shiny  conductor  gets  hotter  than  a  dull- 
finished  bar.  Taping,  painting,  insulating  with  micarta 
or  fiber  board,  all  change  the  heat  dissipation  and  con¬ 
sequently  the  current-carrying  capacity  for  a  given  tem¬ 
perature  rise. 

6.  If  the  thickness  of  a  busbar  is  doubled,  say  a  4x^ 
bar  replaced  by  a  4x^  bar,  the  current-carrying  capacity 
is  only  increased  by  40  per  cent.  This  is  a])])arent  when 
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Fiy.  10 — Effect  of  Insulation  in  Limiting 
Current-Carrying  Capacity 

•35  deg.  C.  rise,  18-in.  centers,  60  cycles 

it  is  considered  that  the  radiating  surface  is  increased 
hut  slightly,  while  the  resistance  is  cut  in  half,  so  that 
with  40  ])er  cent  more  current  the  watts  which  must  be 
dissipated  per  unit  of  area  are  the  same. 

7.  Due  to  120  deg.  displacement  between  conductors 
for  three-phase  buses,  instead  of  180  deg.  as  with  single¬ 
phase  hu.ses,  the  proximity  effect  is  not  so  great,  .so  that 
better  current  distribution  over  each  phase  conductor 
is  obtained.  I'he  data  jwesented  here,  therefore,  are  on 
single-jdiase  oj^eration,  hut  are  apjdicahle  to  three-jihase 
hu.ses. 

.Mthough  aluminum  has  not  been  used  as  extensively  as 
has  copper  for  buses,  certain  advantages  are  claimed  on 
the  basis  of  lightness  in  weight.  Analysis  of  the  charac¬ 
teristics  of  the  two  materials  usually  used  for  busbars 
shows  that  aluminum  has  a  conductivity  of  60.9  per  cent, 
as  compared  with  copjier  at  99  j>er  cent.  Considering 
a  4xi-in.  bar  for  the  same  tenqierature  rise  with  either 
material,  the  watts  dissijiated  must  he  the  same.  Then 
the  current  which  the  aluminum  will  carry  for  the  same 

/  «f9 

tem|X“rature  rise  is  y  \  —  /8.5  per  cent  of  what 

copper  will  carry.  Therefore,  assuming  the  same  cur¬ 
rent  density  in  a  larger  aluminum  cross-section,  the  bar 
area  would  have  to  he  increased  to  1/0.785  127  percent 

of  the  copper  cross-section;  a  bar  ^x5A  in.  would  he 
recpiired. 

.Aluminum  busbar  is  siqqdied  in  sizes  standard  to 
cojqier  fittings,  the  more  common  dimension  being  4x^ 
in.  or  6x:J^  in.  The  te.sts  are  reported  with  aluminum 
busbars  of  the  former  dimensions.  Fig.  8  shows  the 
capacities  of  aluminum  conductor  for  the  various  ar¬ 
rangements  of  busbars. 

CoNcu  sioNs  Reach Ki)  from  Test  Results 

The  following  conclusions  may  be  drawn  from  the 
results  obtained  on  these  laboratory  te.sts : 

1.  Points  on  the  curves.  Fig.  6  or  7,  give  ca])acities 
for  a  maximum  copixT  efticiency  for  the  number  of 


7?>/s  point  obtained  by-  _  mnoer  bars  heavily 
Minting  bus  with  ^  | 


7  5  4  5  6  1  8^  9  10  11  1?  13  14 

Number  of  1  x4"  Copper  Bars 


15  16 


laminations  considered.  Other  arrangements,  poinfs 
below  the  curves,  indicate  greater  copper  per  unit  of 
current  with  the  same  maximum  temperature. 

2.  Arrangements  not  coincident  with  the  arrangements 
of  points  falling  on  the  curve  may  1)e  dictated  by  space 
limitations. 

3.  Capacities  given  according  to  Figs.  6  and  7  are  on 
a  basis  of  18  in.  center  .spacing  to  return  conductors. 
The  effect  of  changing  this  spacing  is  showm  in  Fig.  9. 
Cenerally  s] leaking,  proximity  effect  is  directly  propor¬ 
tional  to  the  magnitude  of  the  current  and  inversely 
jiroportional  to  distance  between  conductors.  Where 
space  is  available,  18  in.  between  conductors  is  recom¬ 
mended. 

4.  Slight  increases  in  capacities  can  he  ohtainetl  with 
the  standard  arrangements  shown  in  Fig.  3  by 

(a)  Painting  the  bars  to  increase  convention  losses. 

(h)  Increasing  surface  area  of  conductors. 

5.  .An  eight-lamination  bus  of  6x;J-in.  cop])er  in  ar¬ 
rangement  O.  Fig.  3,  gave  13  per  cent  more  cajiacity 
than  eight  straps  4x:J  in.  Fifty  ])er  cent  more  copjicr 
was  used.  This  is  illustrated  in  Fig.  6. 

6.  Insulated  hu.ses  do  not  have  as  great  ca^iacities  as 
non-insulated  buses.  Test  results  are  shown  in  Fig.  10. 

7.  Buses  with  their  major  surfaces  flat  will  not  carry 
as  much  current  as  buses  in  vertical  position.  Test 
results  are  shown  in  Fig.  1 1 . 

8.  .An  eight-lamination,  single-cojiper  bus  (arrange¬ 
ment  O  with  eight  4x^  strajis)  will  carry  6.0(X)  am]). 
Skin  effect  is  .such  a  factor  in  conductors  with  more  lami¬ 
nations  that  little  gain  is  made.  It  is  recommended  that 
all  alternating-current  bus  problems  involving  currents  of 
6.(XX)  am]),  or  greater  he  referred  to  a  specialist.  Ku.ses 
for  3,(XX)  amp.  or  more  can  be  profitably  referred  to 
specialists. 

9.  Tests  on  the  aluminum  bu.ses  indicate  that  a  little 
better  than  the  78.5  ])er  cent  of  the  capacity  of  an  eciual 
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I 

Fig.  11 — Effect  of  Size  of  Bars 
{H orizontal  Placements) 

60  cycles,  35  ileg.  C.  rise,  1  in.  between  cars. 

cross-section  of  copper  can  be  obtained,  the  test  results 
varying  between  80  and  82  per  cent. 

10.  The  high  capacity  of  busbars  is  dependent  upon  the 
])ro])er  arrangement  of  bars,  good  natural  ventilation 
and  the  absence  of  outside  influences. 

Possible  stresses  in  busbars  due  to  short-circuit  currents 
are  a  factor  in  bus  design  inde])endent  of  conductor 
heating  and  should  be  given  due  consideration.  It  is 
necessary  to  know  the  ca])acity  available  on  the  bus.  ty])e 
of  insulator  and  all  ])hysical  ])ro])erties  of  the  busbar. 

W'here  a  busbar  is  brought  in  proximity  to  a  magnetic 
material,  flux  may  be  created  m  the  material,  causing 
losses  and  heating.  This  problem  also  is  treated  sepa¬ 
rately. 

.4  briefer  item  on  bus  capacities  appeared  in  the  Electric.al 
W’oKi.i)  on  page  407  of  the  issue  of  September  1,  1928. 
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White-Way  Lighting  Costs 

By  Glen  Smith 

Engineer  of  Construction  City  Light  Department, 

Seattle,  Wash. 

Relighting  of  the 

business  section  of  Se¬ 
attle  was  completed  during 
December,  1928,  when  10 
miles  of  modern  high-in- 
tensity  street  lighting  was 
placed  in  service.  Practi¬ 
cally  the  entire  business 
section  of  the  city  is  cov¬ 
ered  by  the  new  system, 
which  serves  altogether 
51,000  ft.  of  street  and 
cost  $808,640.  Outstand¬ 
ing  features  of  the  new 
system,  aside  from  its 
extent,  are  the  high  and 
even  illumination  secured 
on  the  street  and  the 
beauty  of  the  posts,  which 
are  believed  to  be  the  first 
decorative  lighting  ])osts  of 
bronze  to  be  installed  in 
this  country. 

The  old  posts  replaced 
w’ere  of  cast  iron,  carrying 
five  lamps  each,  with 
round  globes  spaced  in  a 
triangle.  These  posts  were 
14  ft.  3  in.  to  the  top  lamp 


One  of  Seattle* s  Relighted  Thoroughfare.^ 
Composing  a  Part  of  W  Miles  of  New 
Street-Lighting  I nstallation 


and  originally  carried  sanded  globes  with  50-watt.  8-volt 
lamps  fed  by  transformers  in  the  po.st  bases.  The  illumi¬ 
nation  secured  was  from  0.32  to  0.79  foot-candles,  which 
was  considered  high  at  the  time  the  installation  was 
made.  Later  the  sanded  globes  were  re]ilaced  by  o])al 
glass  and  the  size  of  lamps  increased  to  100  watts  each. 

In  contrast  with  the  low  posts  with  five  rmall  lamps, 
the  new  standards  are  23  ft.  8  in.  to  the  top  lamp  and 
are  equipjitxl  with  500-watt  lamps,  supplying  2.820  cp. 


Two-light  Standards 

Fluted  bronze  phaft  and 
cast  .‘itatuary  bronze  ba.se  and 
top. 


Itemized  Costs  of  Seattle  Street  Lighting  Installations 


Bonds,  5  per  Cent 

First  .Avenue 
Installation 
12- Year 

Union  Street 
Installation 
12-Year 

Third  .Avenue 
Installation 
12-Year 

Propertv  frontage  as.sessed.  ft . 

37,200 

18,295 

34,291 

Lineal  feet  of  street  lighting,  ft  . .. 

21,000 

10,500 

19,500 

Number  of  two-lamp  posts . 

395 

159 

401 

Number  of  three-lamp  posts . 

171 

98 

137 

Total  number  of  posts . 

566 

257 

538 

Average  spacing,  ft . 

73 

82 

721 

Fixed  engineering  charge . 

$10,000 

$5,500 

$18,500 

Accounting  and  collection  charge.. 

850 

436 

905 

Advertising  charge . 

70 

69 

70 

Totals  for  Three  Installations 

Number  two-lamp  poets .  955 

Number  three-lamp  posts .  406 

Total  number  posts .  1,361 

Total  feet  assessed .  89,786 

Total  feet  lighting  system .  51,000 

Total  cost .  $808,640.  87 

Average  cost  per  post .  594.  15 

■Average  cost  per  foot  assessed .  9.01 

.Average  cost  per  foot  of  system .  15.86 


Bid  Prices 

Posts . 

Two-lamp  post  furnishings . 

Three-lamp  post  furnishings . 

Manholes . 

Handholes . 

Conduit  in  place  (1  to  3J  iti.) . 

Lead  cable  (ten  pair  to  three-conductor, 

300.000-circ.mil) . . 

Removing  existing  cable . 

Secondary  cable  reused . 

Transformers  (15  to  75  kw.) . 

Moving  25-kw.  transformer . 

Oil  fuse  cutouts . 

Concrete  post  foundations . 

Removing  and  patching  old  post  founda¬ 
tions . 

Street  signs  (double) . 

Street  signs  (single) . 

Primary  connection  charge  to  be  paid  by 

city . 

Cash  payment  per  specification . 

Cre<*,it  for  sale  of  existing  transformers.. 

Total . 

Interest  and  incidentals . 

Total  bids  as  per  specifications . 

Assessed  valuation  of  property . 

Final  cost  of  improvement . 

Cost  per  front  foot  assessed . 


-  —First  .Avenue  Installation - - - - Cnion  Street  Installation— - - Third  .Avenue  Installation- 


(Quality 

L'nit  Price 

Total  Cost 

Quantity 

Unit  Price 

Total  Cost 

Quantity 

Unit  Price 

Total  Cost 

566 

$171  42 

$97,023  72 

257 

$199  00 

$51,143  00 

538 

$227.50 

$122,556.90 

395 

191,81 

75,764  95 

159 

192  35 

30,585  65 

518 

169  60 

♦87,852  80 

171 

226.63 

38,753  73 

98 

227  90 

22,334.20 

20 

205  20 

♦4,104  00 

II 

190. 00 

2,090  00 

9 

200  00 

1,800  00 

17 

22 

225  00 

37  50 

3,825.00 
825  00 

34,600  ft. 

15,351.60 

i6,iio 

6,405.68 

34,430 

20,894.00 

39,010  ft. 

11,902.54 

23,290  ft. 

8,762  68 

40,880 

20,735  10 

7,900  ft. 

0.  228 

180. 12 

3,100  ft 

0  0345 

106.95 

11,700  ft. 

0  01 

117  00 

5,300  ft. 

0.047 

249. 10 

1,600  ft. 

0  049 

78  40 

5,600  ft. 

0  15 

840  00 

28 

13,956.52 

15 

7,839.81 

36 

1 

74  20 

21,332  40 
74  20 

64 

53  35 

3,414.40 

30 

53.30 

1,599.00 

84 

59  85 

5,027  40 

200  cu.yd 

16.77 

3,354.00 

165  cu  yd 

12  95 

2,136.75 

310  cu.yd 

15  00 

4,650  00 

35 

4  31 

150  85 

77 

4  31 

331.87 

34 

10  00 

340.00 

74  sets 

20  70 

1,531.80 

33  sets 

20  40 

673.20 

192  sets 

21  50 

2,193  00 

3 

11.75 

35.25 

2 

12  06 

24. 12 

6 

11.00 

66.00 

7,535.00 

4,510  00 

7,2oO  00 

3,280.00 

1,520  00 

2,800  00 

320  00 

60  00 

221  00 

286,445.08 

146,358. 16 

316,335  50 

23,310  00 

10,950.00 

25,520  00 

309,755  08 

157,308.  16 

341,855.50 

21,266,450  00 

6,133,570  00 

18,031,950  00 

301,385  58 

158,905.40 

348,349.89 

8  10 

t8.73 

tlO.28 

*Two-light  posts  on  Third  .Avenue  were  change<l  to  three-light  after  bids  were  let. 
tFinal  cost  of  Third  Avenue  and  Union  Street  installations  subject  to  slight  adjustment. 
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for  the  three-light  standards  and  1,880  cp.  for  the  two- 
light  standards.  The  minimum  illumination  on  the  street 
is  0.96  foot-candles.  Provision  is  made  in  the  wiring 
and  transformers  to  double  the  wattage  of  the  system 
when  desired  and  all  two-light  standards  may  be  changed 
to  three,  with  comparative  facility,  by  replacing  the  center 
cap  with  the  third  fixture. 

The  standards  all  have  bases  and  tops  of  cast  statuary 
bronze,  with  shafts  of  rolled  bronze.  The  Union  Metal 
Company  furnished  538  of  the  posts  and  the  remainder, 
or  823,  were  made  by  the  contractor.  The  former  have 
the  rolled  bronze  shell  over  a  rolled  steel  shaft,  while 
the  latter  have  the  bronze  shell  filled  with  reinforced 
concrete. 

Cast-bronze  bases  and  caps  for  both  types  were 
made  in  Seattle.  Base  castings  weigh  340  lb.  each,  the  top 
for  the  two-light  standards  weighs  340  lb.  and  for  the  three- 
light  377  lb.  The  concrete  jxjst  complete  weighs  2,300  lb. 
The  glass  top  used  on  Third  Avenue  and  on  Union  Street 
is  the  General  Electric  No.  124,  light  “Alabaster”  with 
rippled  globe.  On  First  Avenue  the  “Olympian”  top  of 
the  Line  Material  Company  was  used.  Both  styles  of 
gloI)es  have  decorative  bronze  castings,  dividing  the 
globe  into  four  panels. 

The  new  lighting  system  was  installed  at  the  expense 
of  the  abutting  jjroperty  owners  in  accordance  with  the 
local  improvement  district  plan.  The  completed  system 
IS  maintained  and  operated  by  the  city  lighting  depart¬ 
ment  as  a  part  of  the  municipal  light  and  power  system. 
4'he  accompanying  table  gives  detailed  l)id  costs  for 
installation. 


500  Kw.-Hr.  per  Ton  for  Steel  Castings 

ONE  steel  foundry  in  the  Middle  West  melted  more 
than  23,000  tons  of  steel  in  one  furnace  in  three 
years  with  an  average  consumption  of  500  kw.-hr.  per 
ton,  according  to  the  accompanying  data.  Delton  T. 
Waby,  Public  Service  Company  of  Northern  Illinois, 
who  furnished  the  information,  points  out  that  the  aver¬ 
age  charge  per  heat  was  5.8  tons  and  the  average  time 
between  heats  10.2  minutes.  The  melting  time  averaged 
one-third  of  an  hour  per  net  ton.  During  the  period 
covered  by  the  record  the  electrode  consumption  aver¬ 
aged  5  lb.  ])er  net  ton  of  metal  melted.  It  may  be 
observed  that  the  unit  energy  and  electrode  consumption 


vary  inversely  as  the  output  of  melted  metal.  Miscel¬ 
laneous  steel  castings  are  produced  with  the  furnace 
output. 

Automatic  Capacitor  Control 
for  Industrial  Plant 

By  L.  Stone 

General  Electric  Company,  New  York 

SINCE  many  of  the  motors  driving  the  machines  used 
in  the  manufacture  of  plaster  products  at  the  New 
Brighton  (N.  Y.)  plant  of  the  United  States  Gypsum 
Company  call  for  either  high-starting  or  pull-out  torque, 
the  average  power  factor  has  often  been  0.60  or  below. 

The  Staten  Island  Edison  Company  furnishes  power 
to  the  Gypsum  company  at  6,600  volts  to  banks  of  trans¬ 
formers  totaling  5,000  kva.  The  utility  company  did  not 
consider  such  a  large  low  power  factor  load  to  be  desir¬ 
able  and  offered  a  special  rate  contract  whereby  the  cus¬ 
tomer  would  receive  a  substantial  bonus  if  the  average 
monthly  power  factor  was  kept  between  0.95  lagging  and 
0.95  leading. 

As  the  use  of  overexcited  synchronous  motors  on  the 
large  machines  did  not  provide  sufficient  leading  kilovolt¬ 
amperes  capacitor  banks  were  installed.  The  l>anks  vary 
in  size  from  60  kva.  to  300  kva.  and  total  2,700  kva.  for 
the  whole  plant.  They  are  located  in  the  two  trans¬ 
former  substations  and  are  connected  to  motor  group 
feeders  at  various  points  in  the  mills.  These  capacitors 
brought  the  power  factor  within  the  required  range  under 
all  conditions  of  plant  operation,  but  constant  vigilance 
was  required  on  the  part  of  the  plant  electrician,  who 
had  to  check  meters  continually  and  close  or  trip  manu¬ 
ally  operated  breakers  controlling  the  various  banks  of 
capacitors.  Since  the  plant  was  large,  this  service  re¬ 
quired  most  of  the  time  of  one  man,  hence  some  auto¬ 
matic  method  of  controlling  the  power  factor  was  deemed 
desirable. 

Since  no  standard  equipment  for  this  service  was  avail¬ 
able,  a  special  panel  was  assembled  and  arranged  to  con¬ 
trol  three  banks  of  capacitors  rated  120,  180  and  300 
kva.  It  was  assumed  that  this  amount  of  capacitance 
would  take  care  of  the  usual  variations  in  power  factor 
caused  by  variations  in  the  plant  load.  The  other  capac¬ 
itors  were  left  arranged  for  manual  operation,  as  might 


Th  ree  Years'  Record  of  Large  Electric  Steel  Foundry 


Net 

Kw.-Hr. 

Melting 

Time 

Electrode 

Consumption 

Charge 

Time 

Net 

Tons 

Kw.-Hr. 

Melting 

Time 

per 

Electrode 
Consumption 
per  Net  Ton 

Charge 

per 

Heat 

Time 

Between 

Tons 

per 

per  Net  Ton 

per 

Heat 

Between 

per 

per 

Net  Tons, 

Graphite 

(Lb.) 

Heats 

per 

per 

Net  Tons, 

Graphite 

Heats 

Month 

Net  Ton 

Hours 

(Net  Tons) 

(Minutes) 

Month 

Net  Ton 

Hours 

(Lb.) 

(Net  Tons) 

(Minutes) 

821 

483 

0.323 

3.25 

6.03 

10.25 

581 

479 

0  372 

5  7 

5.4 

8.  1 

748 

497 

0.328 

4.46 

6.09 

9.74 

417 

491 

0  362 

4.9 

5.0 

7  5 

829 

490 

0.311 

4.2 

6.28 

12.56 

465 

486 

0.37 

5  4 

5  2 

7.8 

645 

495 

0.313 

5.  1 

6.48 

13.96 

504 

493 

0  358 

5.11 

5 . 66 

11.32 

833 

488 

0.313 

4.5 

6.3 

12.6 

598 

482 

0.36 

5.  16 

5.44 

10  88 

808 

486 

0.322 

5.24 

6.08 

12.  16 

673 

482 

0  353 

4  61 

5.46 

10.92 

809 

488 

0.321 

4.8 

5.95 

11.90 

698 

479 

0  305 

5.89 

5.81 

7.51 

819 

499 

0.325 

4.73 

4.61 

11.22 

662 

485 

0  300 

5  69 

5.61 

7.35 

580 

519 

0.381 

5.31 

5.79 

11.58 

521 

491 

0.288 

4.58 

5  54 

7.25 

464 

527 

0.368 

5.32 

6.  19 

12.38 

776 

488 

0  319 

4  47 

5.74 

7  5 

400 

546 

0.372 

5.3 

6.  15 

12.30 

813 

482 

0.316 

5  34 

5.60 

112 

569 

532 

0.354 

5.63 

6.  12 

12.24 

807 

486 

0  331 

5.39 

5.74 

11.48 

535 

543 

0.374 

4.95 

5.88 

11.76 

796 

492 

0.345 

5.88 

5.81 

11.62 

511 

553 

0.411 

4.90 

5.74 

11.48 

584 

507 

0.355 

5  66 

5.73 

7  00 

575 

546 

0.38 

6.62 

6.  18 

12.36 

632 

490 

0  346 

6  75 

5.80 

7  01 

576 

543 

0.36 

5.41 

6.27 

12.54 

810 

481 

0.306 

4  25 

5.95 

7.26 

565 

538 

0.38 

5.51 

6.29 

12.58 

525 

483 

0.322 

4  62 

5.70 

6.84 

_ 

_ 

660 

730 

496 

482 

0  348 

0  329 

4  18 

3  09 

4.73 

5.98 

6  89 

8  97 

Areraye 

648 

! 

500 

0.332 

5.08 

5.84 

10.22 
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Manual  Control  of  Capacitors  Eliminated 
by  Automatic  Operation 

In  operation,  when  the  power  factor  falls  below  0.95 
lagging  relay  PF-CL  closes  and  energizes  timing  relay 
T\.  If  the  condition  persists  for  ten  seconds  the  timer 
energizes  contactor  CR\,  which  oi>erates  the  breaker  to 
connect  the  120-kva.  bank  of  capacitors  to  the  line.  In 
case  this  is  insufficient  to  bring  the  power  factor  within 
the  limits  or  in  case  PF-CL  is  closed  again  by  further 
changes  in  plant  operations  timer  T2  acts  to  close  CR2 
and  closes  the  breaker  which  serves  to  connect  to  the  sys¬ 
tem  the  180-kva.  bank  of  capacitors.  In  a  similar  man¬ 
ner  T1  may  be  again  energized  through  the  interlocking 
circuits  to  close  CR2,  thereby  bringing  the  300-kva.  bank 
of  capacitors  into  service. 

The  three  banks  are  disconnected  from  the  system  by 
similar  operation  of  PF-TR,  which  closes  at  0.95  leading 
power  factor,  thereby  operating  T3,  which  de-energizes 
CR3  and  trips  the  breaker  on  the  largest  group.  Should 
this  prove  insufficient  Ti  will  operate  to  de-energize  CR2, 
then  CR2  will  operate  again  to  open  CRl.  This  procedure 
disconnects  all  of  the  automatically  controlled  banks  from 
the  system. 

be  indicated  by  signals  actuated  by  the  automatic  equip¬ 
ment.  As  the  plant  grovv.s  more  banks  of  capacitors 
can  be  added  to  the  automatically  controlled  group. 

The  control  elements  on  the  panel  are  two  induction 
type  power-factor  relays,  as  shown  on  the  accompany¬ 
ing  diagram,  PF-CL  and  PF-TR,  which  respectively 
serve  to  add  and  subtract  capacitance. 

To  each  are  connected  adjustable  tim¬ 
ing  relays  which  are  set  for  about 
ten  .seconds  to  prevent  operation  on 
demands  of  very  short  duration.  The 
timing  relays  T\  and  72  are  used 
with  the  adding  controlling  elements, 
while  T3  and  ^4  are  used  with  the 
subtracting  elements.  Auxiliary  con¬ 
tactors  CRl,  CR2  and  CR3  are  in 
turn  controlled  by  the  timing  relays 
and  serve  to  operate  the  breakers  on 
the  individual  banks  of  capacitors 
which  are  equipped  with  motor- 
operated  merchanisms. 

The  equipment  acts  in  response  to 
demands  within  the  limits  of  its 
corrective  ability.  Should  the  power 
factor  go  either  way  beyond  the  limits 
after  the  automatic  system  has  fully 
functioned  a  bell  alarm  rings  in  the 
electrician’s  shop  and  red  or  white 
lights  indicate  whether  the  manually 
o{)erated  banks  of  capacitors  are  to 
lie  connected  or  disconnected.  By 


the .  use  of  this  automatic  capacitor  control  system  the 
power  factor  is  held  within  the  bonus-earning  range 
except  under  infrequent  abnormal  conditions  and  the 
electrician  who  had  previously  devoted  all  of  this 
time  to  holding  the  power  factor  is  released  for  other 
work.  When  an  abnormal  power- factor  condition 
arises  he. is  not  only  notified  of  the  fact  hut  is  directed 
as  to  what  operation  is  necessary  to  bring  alxiut  normal 
conditions.  It  is  assumed  that  the  savings  thus  made 
possible  will  pay  for  the  equipment  during  the  first 
year  of  operation. 


Electric  Welding 
on  277-Mile  Gas  Pipe  Line 

A  GAS  pipe  line  from  Rock  Springs,  Wyo.,  to  Ogden 
and  Salt  Lake  City,  Utah,  277  miles,  is  being  built 
of  18-in.  and  16-in.  arc-welded  pipe  and  the  joints  are 
being  arc  welded  in  assembly.  The  contour  determines 
the  number  of  sections  to  be  welded  together  before 
they  are  dropped  into  the  trench.  These  lengths  are 
lined  up  on  shores  over  the  trench  and  mounted  on  rol¬ 
lers  so  that  the  section  may  be  rotated  to  facilitate  the 
welding. 

Each  pijie  joint  is  first  tack  welded,  to  prevent 
buckling  from  the  desert  heat,  and  then  arc  welded  twice 
with  two  separate  beads  to  guard  against  pinhole  leaks ; 
^  lb.  of  electrode  metal  is  deposited  on  the  first  and  1|  lb. 
on  the  finish  weld.  Of  course  the  welding  of  section  to 
section  in  the  trench  has  to  lie  performed  without  rotat¬ 
ing  the  pipe.  Joints  are  welded  on  the  shores  at  the  rate 
of  eight  to  twelve  jx?r  man  per  day  and  in  the  trench  at 
the  rate  of  six  to  eight  per  man  per  day. 

The  Uinta  Pipe  l.ine  Company  is  using  ten  “Stable- 
Arc”  Lincoln  welding  outfits  driven  by  gas  engines  and 
mounted  for  team  hauling.  Although  this  is  the  first  job 
on  pipe  as  large  as  18  in.  it  is  estimated  that  the  cost 
of  arc  welding  the  joints  will  prove  to  be  less  than  that 
by  other  methods.  It  is  certain  that  the  joints  will  he 
strong  and  durable. 


Roller  Mounting  Facilitates  Arc  Welding  of 
18-In.  Pipe  Joints 
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Standard  Timer 

for 

Meter 

Calibration 

By  E.  L.  Keller 


XotchitKj  Relay  Divides  One  Revolution  Into  50 
Seconds  IVhen  Actuated  at  One-Second  Intervals 


Duqucsnc  Light  Company, 
Pitlsburyli,  Pa. 


For  (juite  a  long  time  there  has  been  need  for  an 
accurate  timing  device  hy  means  of  which  rotating 
standards  and  watt-honr  meters  may  he  accurately 
calibrated.  Many  meter  and  test  departments  have 
striven  to  develo])  the  accuracy  of 
their  timers  and  to  eliminate  errors 
regardless  of  how  small  they  may  he. 

The  meter  and  test  division  of  the 
Diuinesne  Light  Company  has  finally 
developed  a  device  which  it  calls  a 
standard  timer.  This  device  starts 
and  stops  electrical  measuring  aj)- 
paratns  according  to  the  interval  at 
which  it  is  .set  to  operate. 

rite  api)aratus  consists  of  a  notched 
relay  which  is  a  relay  similar  to 
those  used  for  supervisory  control 
and  automatic  call  systems.  It 
o])erates  ou  24  volts.  re(iuiring  less 
than  2.4  watts  for  its  oi)eration.  The 
control  of  this  relay  or  timing  im¬ 
pulse.  which  is  the  nerve  center  of 
the  api)aratus,  can  he  had  from  a 


contact  on  a  clock  ])endulum  or  an  arrangement  on  a 
Warren  motor. 

For  our  purpose  we  used  a  clock  pendulum  fitted 
with  a  mercury  contact.  The  contact  operates  a  tele- 


Xotching,  I,  Line  and  Type  44  Relays  Used  in  the 
Timituj  Device 


End  and  Back  Vieus  of  the  Timer 

111  the  end  view  the  cover  is  removed  to  show  the  notching  relay  and  test  cir¬ 
cuit  relay.  In  the  hack  view  the  resistance  units  are  wired  in  .series  with  the 
pilot  lamps  to  prevent  hurninK  out  if  the  power  circuit  should  be  30  volts  or  more. 


576 


Electrical  World  —  Vol.94,  So. 1 2 


Old  and  Neu'  Methods  of  Timing 

The  old  method  required  two  men  and  a  stop  watch  and  accuracy  was  on  the  order  of  one-half  of 
I  per  cent.  The  new  method  of  timing  requires  only  one  man  and  accuracy  is  increased  and  time  saved. 


])lione  type  “J”  relay  on  a  24-volt  circuit  and  draws  less 
than  one-tenth  of  an  ampere.  The  “J”  tyjH.*  relay 
actuates  a  notching  relay  similar  to  those  used  for 
supervisory  control  and  automatic  call  systems. 


oiten  a 


H  iring  Diagram  of  Timer  Adjusted  for 
96-Second  Interval 


The  heart  of  the  device  is  the  notching  relay.  This 
relay  divides  one  revolution  up  into  50  seconds  when 
actuated  at  one-second  intervals.  If  the  time  interval  is 
less  than  50  seconds  relays  can  he  directly  connected 
to  start  and  stop  a  test  circuit.  P>ut 
where  the  time  interval  is  more  than 
50  seconds,  which  is  one  revolu¬ 
tion.  intermediate  relays  are  necessary 
to  defer  the  operation  of  the  test 
circuit  relay.  The  intermediate 
relay  is  a  Western  Electric  44  tyiie, 
provided  with  a  line  coil  and  a 
restoring  coil.  The  relays  as  mounted 
on  the  timing  device  from  left  to 
right  are :  The  notching  relay  first : 


this  ])articular  relay  has  four  tiers  of  contacts.  The 
second  three  relays  are  the  “J”  tyi)e  mentioned  ])re- 
viously.  Fifth  and  sixth  are  line  relays,  merely  used  to 
circuit  when  set  on  one  of  the  four  time 
intervals.  Seventh,  eighth  and  ninth 
are  the  44  tyjie  relays.  These  relays 
defer  the  operation  of  the  test  cir¬ 
cuit  one  revolution  for  each  relay. 

By  the  use  of  this  device  we  have 
I)een  able  to  increase  the  accuracy  of 
calibration  to  a  great  extent  and  feel 
that  we  can  now  make  measurements 
to  a  degree  of  accuracy  l)eyond  any¬ 
thing  we  will  l)e  asked  to  do..  This 
device  also  eliminates  the  time  of  one 
man.  The  timing  was  usually  done 
by  an  extra  man  not  making  the 
electrical  measurements. 

The  high  degree  of  accuracy  is 
claimed  on  the  identical  time  interval 
of  reiHjat  checks.  It  is  now  custom¬ 
ary  to  get  three  or  four  identical 
successive  checks,  whereas  before 
anywhere  from  two-  to  six-tenths  of 
a  second  variance  was  a  common 
thing,  especially  where  a  stop  watch 
was  operated  for  long  periods  at  a 
time.  Fatigue  and  carelessness  result  where  a  man  is 
at  a  high  state  of  nervous  tension  in  order  to  get  the 
most  out  of  stop-watch  oi)eration.  This  timing  device 
entirely  eliminates  the  stop  watch  and  operator. 


Exterior  of  Standard  Timer  for  Laboratory  Use 
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Engineering  Data  on 

23,674  Miles  of  “High  Line” 


The  diversity  of  practice 
in  transmission-line  con¬ 
struction  is  the  first  im¬ 
pression  given  by  an  inspection 
of  the  tabulated  data  in  the 
supplement  accompanying  this 
issue  of  Electrical  World. 

Certainly,  if  standardization 
indicates  that  the  period  of 
growth  and  experimentation  has 
gone  by,  there  need  l)e  little 
fear  of  stagnation  in  this  field 
for  some  time  to  come.  Thus  far  variety  is  the  rule. 

Only  lines  oj^erated  at  or  above  66,000  volts  were 
included  in  the  survey,  which  covers  a  mileage  equiva¬ 
lent  to  eight  times  the  width  of  the  country  from  coast 
to  coast,  and  in  which  all  sections  are  well  represented, 
as  the  summary  shows.  Comments  can  scarcely  go 
lieyond  generalities;  detailed  analysis  must  be  left  to 
the  individual  user. 

In  one  feature  that  somewhat  affects  the  performance 
of  the  line  but  that  is  not  directly  under  the  control 
of  the  transmission  engineer  there  is  great  uniformity. 
In  most  localities  60  cycles  is  standard.  The  chief 
exceptions  are  the  50-cycle  region  in  southern  California 
and  an  area  of  30-cycle  ojK*ration  in  Michigan.  The 
extensive  25-cycle  system  in  western  New  York  does 
not  appear,  being  ojx'rated  somewhat  below  the  66  kv. 
adopted  as  the  lower  limit  for  the  survey. 

But  when  one  comes  to  constructional  features  the 
uniformity  vanishes.  Although  most  of  the  lines  are 
comparatively  new,  there  are  a  variety  of  voltages ; 
66,  110  and  220  kv.  predominate,  but  69,  75,  120,  132 
and  140  also  appear. 

Structures  are  of  both  wood  and  steel.  In  the  West 
the  former  distinctly  predominates,  being  used  even  with 
very  high  voltages  where  wide  conductor  spacing  and 
generous  clearances  must  be  al¬ 
lowed.  One  220-kv.  line  in  Cal¬ 
ifornia  is  carried  on  this  mate¬ 
rial  with  500-ft.  spans  and  heavy 
conductors.  Every  company  in 
the  West  South  Central  States 
reported  wood,  with  voltages  up 
to  132  kv.  in  one  case.  Gen¬ 
erally  the  form  is  H-frame 
with  20-ft.  to  29-ft.  cross-arms, 
and  spans  rarely  exceeding  600 
ft.  At  66  kv.  wood  is  used 
both  in  H-frame  construction 
and  in  single  iioles.  In  numer¬ 
ous  instances  where  no  form 
was  mentioned  it  is  probably 
safe  to  assume  single  poles. 

Steel  towers  range  from 
rigid,  with  sf|uare  base  of  gen¬ 
erous  dimensions,  to  flexible 
A-frame  construction, 


Wide  diversity  exists  in  line  structure. 
Practice  greatly  affected  by  local  conditions. 

Spacing,  sag,  clearance  and  span  differ  on 
lines  similar  as  to  voltage  and  load. 

Steel  structures  and  wood  both  extensively 
used;  preference  differs  according  to  section 
of  country. 

Country-zvide  surz'ey  affords  opportunity 
for  comparison  and  greater  unification  in 
future. 


Summary  of  Lines  and  Mileage 
Covered  in  Transmission-Line 
Survey 


Region 

No.  of  Lines 

Miles 

New  England . 

65 

1.345 

Middle  Atlantic. . . . 

111 

2,522 

East  North  Central. 

194 

3,841 

West  North  Central 

59 

1,569 

South  Atlantic . 

52* 

2,758 

East  South  Central 

64 

2,462 

West  South  Central 

126 

4,011 

Mountain . 

12 

509 

Pacific . 

I94t 

5.018 

Total . 

877 

23,674 

to  1,280  ft.  The  new  220-kv. 
line  of  the  Public  Service  Elec¬ 
tric  &  Gas  Company  of  New 
Jersey  uses  1,100  ft.  More 
commonly  the  spans  appear  to 
vary  between  600  ft.  and  900  ft. 

Corresponding  variations  in 
stringing  tension,  sag  and  tower 
weight  follow,  running  up  to 
the  extraordinary  maximum  on 
one  short  line,  with  special 
construction,  of  the  Louisville 
Gas  &  Electric  Company  of  more  than  100  tons  for  tower 
weight  and  a  tension  of  29.000  lb.  At  the  other  extreme, 
usually  on  light  lines  serving  a  scattered  population,  are 
spans  as  short  as  200  ft.,  very  moderate  ground  clear¬ 
ances,  as  low  as  20  ft.,  and  sags  of  30  in.  On  such  lines 
the  prevailing  span  length  is  250  to  300  ft. 

While  copper  is  the  most  commonly  used  conductor 
material,  there  is  a  considerable  mileage  of  aluminum, 
generally  as  steel-reinforced  cable.  Uniformity  of 
spacing  is  conspicuous  by  its  absence.  In  some  instances 
it  would  seem  that  definite  provision  has  been  made 
for  future  operation  at  a  higher  voltage  without  re¬ 
quiring  any  important  reconstruction.  Thus  66-kv. 
lines  are  built  with  spacings  of  72,  84,  96,  108,  114, 
and  150  in.  Conductor  arrangements,  while  more 
frequently  vertical  than  otherwise,  may  or  may  not 
include  an  offset.  In  many  cases  the  horizontal  ar¬ 
rangement  is  used,  es|)ecially  with  wood-frame  con¬ 
struction.  Triangular  spacing  is  sometimes  equilateral, 
sometimes  right-angled,  sometimes  of  still  other  shapes. 

Insulation  near  terminals  in  general  is  not  reduced, 
though  there  are  many  exceptions,  nor  is  the  use  of 
arcing  horns  and  arcing  rings  prevalent. 

For  protection  against  lightning  the  several  well- 
known  commercial  forms  of  arrester  are  utilized,  but 
here  again  numerous  exceptions 
are  to  be  found.  Quite  a  num¬ 
ber  of  companies  dispense  with 
them  entirely.  A  comparison 
of  operating  records  might  be 
worth  while. 

Most  designers  have  come  to 
accept  overhead  ground  wires, 
but  diversity  exists,  in  the  ma¬ 
terial  used.  Where  stranded 
steel  is  used  there  seems  to  be 
a  distinct  tendency  to  employ 
it  also  for  tying  the  towers 
together  longitudinally ;  high- 
strength  or  extra-high-strength 
.steel  is  specified. 

For  communication  along  the 
lines  either  private  or  commer¬ 
cial  systems  are  used  —  often 


•Counting  entire  Duke  Power  sytem  as  one.  both.  The  former  seem  tO  prc- 

ofifl  tThe  number  of  entries  is  less  because  136  lines  of  but  tbp  pvtpnt  can 

Southern  California  Edison  Company  are  conden.sed  into  nominate,  DUt  ine  extent  t<in 

average  sj^ans  are  reported  up  22  entries.  only  be  determined  by  tabulating 
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the  mileage  of  each.  Where  the  entry  is  omitted  or  given 
as  “none”  commercial  service  is  presumably  used  as 
needed.  The  prevalence  of  carrier-current  telephony  is 
to  l)e  noted.  A  few  companies  also  report  wireless. 

Earnest  efforts  were  made  to  have  the  tabulation 
include  every  line  within  the  range  specified  in  the 
United  States.  The  only  known  omissions  are  those 
of  companies  associated  with  the  Electric  Bond  &  Share 
Company,  the  North  American  Company  and  some  of 
the  lines  of  the  Southeastern  Power  &  Light  Company. 
Of  the  last-named,  however,  those  of  the  Alabama 
Power  Company  are  included.  Otherwise  the  table  is 
believed  to  be  complete. 

So  far  as  practicable  items  are  entered  as  reported  by 
contributors.  This  causes  differences  in  expressing  the 
same  facts,  but  enables  the  reader  to  make  his  own 
interpretation  in  case  of  doubt. 


Power  Plants  in  Chile 

ENTRAL  electric  ligfit  and  power  service  in  210 
cities  in  Chile  is  summarized  in  Special  Circular 
No.  579  (revised)  recently  issued  by  the  Electrical 
Equipment  Division,  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  D.  C.  The  information  covers 
the  location,  name  of  company  or  owner  of  plant, 
capacity  in  horsepower  and  kilowatts,  secondary  distribu¬ 
tion  as  to  type  (a.c.  or  d.c.),  voltage,  phase,  frequency 
and  class  of  jilant  as  to  source  of  primary  energy. 

Most  of  the  plants  are  quite  small.  The  exceptions  are 
the  one  at  Santiago  of  110,000  kw.,  one  at  Tocopilla  be¬ 
longing  to  the  Chile  Exploration  Company  of  93,000  kw., 
one  of  30.(XX)  kw.  at  Potririllos  belonging  to  the  Andes 
Copper  Company,  and  one  of  28,000  kw.  at  Rancagua 
owned  by  the  Braden  Copper  Company,  The  three  last 
named  are  apparently  not  central  stations  in  the  usual 
sense.  In  addition,  there  are  twelve  other  plants  ranging 
in  capacity  from  1,060  to  5,440  kw. 

The  prevailing  distribution  voltage  appears  to  be  220; 
1 10  volts  is  rare;  combinations  of  220-440  and,  to  a  less 
extent,  220-380  are  common.  Direct  current  appears  to 
be  used  in  as  many  towns  as  alternating  and  is  by  no 
means  confined  to  the  smallest  plants ;  where  alternating 
current  is  generated,  it  is  almost  invariably  at  50  cycles, 
three  phase. 

Letters  from  Our  Readers 

qM. _ _ _ 

Disclosing  the  Cause  of  Accidents 

'T o  the  Editor  of  the  Electrical  World: 

With  your  recommendation  that  analytic  study  of 
causes  of  electrical  accidents  can  be  productive  of 
valuable  conclusions,  few  will  disagree. 

It  is,  however,  a  fact  apparently  not  known  to  the 
writer  of  your  August  3  editorial  that  such  analysis  has 
been  quietly  going  on  for  a  considerable  time  and  some 
of  the  conclusions  have  had  a  limited  distribution  where 
they  are  of  use  within  the  industry,  but  no  publicity  has 
been  sought.  The  reasons  for  the  avoidance  of  general 
publicity  are  several.  Obviously,  details  of  individual 
cases  cannot  be  published.  Ofttimes  causes  are  obscure, 
or  not  clearly  determinable.  In  such  cases  an  authentic 


statement  would  not  be  available.  This  has  delayed 
accumulation  of  dependable  data. 

Doubtless  the  Electrical  World  did  not  intend  to 
suggest  publication  of  details  of  individual  cases.  As  to 
accumulative  statistics,  it  has  not  been  considered  until 
recently  that  sufficient  data  were  available  to  warrant 
generalizations.  However,  with  data  now  in  possession 
of  the  accident  prevention  committee,  it  is  preparing  to 
IHiblish  some  analyses  at  an  early  date. 

With  one  of  the  statements  in  the  editorial  disagree¬ 
ment  is  necessary.  Contrary  to  the  statement,  there  has 
not  been  an  appreciably  marked  absolute  or  relative 
reduction  in  fatalities  in  the  electric  utility  industry. 
This  is  not  a  comfortable  admission.  Except  for  the 
last  two  years,  national  statistics  gathered  by  the 
accident  prevention  committee  show  no  decrease  in 
annual  fatalities  per  thousand  employees  for  the  period 
from  1923  to  1928,  when  the  ratios  were  as  follows: 
1.7,  1.6,  1.7,  1.7,  1.4,  1.4.  C.  R.  Beardsley, 

Chairman  Accident  Prevention  Committee. 
National  Electric  Eight  Association, 

New  York  City. 


Circuit  Breakers  Without  Oil** 

In  the  issue  of  the  Electrical  World  for  August  24, 
on  page  366,  under  the  heading  “Circuit  Breakers  With¬ 
out  Oil,”  you  say  at  the  bottom  of  the  page,  “Now  it 
is  reported  from  Germany  that  a  new  oil-less  circuit 
breaker  has  repeatedly  broken  500,000  kva.  This  new 
breaker  is  based  on  a  principle  diametrically  opposite  to 
that  of  the  vacuum  breaker.  It  forces  compressed  air 
into  the  arc  and  blows  it  out.  It  is,  indeed,  encouraging 
to  find  that,  after  many  years  in  the  circuit-breaker  field 
barren  of  new  ideas,  three  promising  methods  of  switch¬ 
ing  have  been  brought  out  in  such  a  short  time.” 

I  need  not  quote  the  rest,  but  I  do  find  that  I  am 
comi^elled  to  take  exception  to  the  statement  as  to  the 
netvness  of  the  air-blast  circuit  breaker ;  in  fact,  it  appears 
for  the  first  time  in  the  art  in  my  U.  S.  patent  No. 
265,936,  “Means  for  Preventing  Flashing  between  Elec¬ 
tric  Conductors,”  and  dated  October  10,  1882,  and  which 
went  into  extensive  use  on  the  T-H  arc  machines,  as  is 
well  known.  The  mechanism  itself  for  furnishing  the 
air  blast  appears  in  patent  No.  273,406,  of  March  6, 
1883,  but  more  to  the  point  than  these  is  my  patent  No. 
520,809  on  “Means  for  Preventing  Arcing  in  Electric 
Power  Stations,”  which  was  filed  September  1,  1890,  and 
issued  June  5,  1894,  the  filing  being  nearly  40  years  ago. 
d'he  patent  shows  a  power  station  provided  with  an 
equipment  for  using  a  powerful  air  blast  on  the  breakers. 
As  a  sample  of  the  claims  which  relate  to  the  use  of  the 
air  blast,  I  quote  the  first  claim,  as  follows ; 

The  combination  in  an  electric  power  installation  of  the  various 
circuit-breaking  apparatus  as  described,  used  in  connection  there¬ 
with,  with  an  air  or  other  insulating  fluid  distributicMi  system, 
arranged  to  deliver  a  jet  of  air  or  like  fluid  across  the  arcing 
space  at  any  desired  or  necessary  one  of  the  said  circuit-breaking 
apparatus,  and  an  electromagnetic  device  connected  with  the  gen¬ 
eral  electric  circuit  of  the  installation  and  a  controlling  means 
for  supplying  the  insulating  fluid  and  itself  controlled  by  devices 
operated  by  the  pressure  in  the  air  system,  as  and  for  the  pur¬ 
poses  set  forth. 

I  have  always  believed  that  the  time  would  come  when 
breakers  of  this  tyjie  would  be  used,  but  I  hardly  thought 
it  would  he  necessary  to  wait  so  long  as  40  years,  but 
surely  let  us  not  have  these  things  called  netv,  when  they 
have  been  in  our  art  here  in  the  United  States  zvithout 
need  of  importation.  Elihu  Thomson. 

(Jeneral  Electric  Company,  River  Works, 

West  Lynn,  Mass. 
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liydro-Eilectric  Development 
and  Steam  Equipment 

Tests  of  an  “Atmos”  High-Pressure 
tioilcr.  —  The  essential  feature  of  the 
“Atmos”  boiler  consists  in  the  con¬ 
tinuous  rotation  of  the  tube  from  which 
the  steam  is  generated.  This  boiler, 
which  is  built  for  a  pressure  of  1,565 
lb.  per  square  inch,  comprises  two 
squirrel-cajje  rotors,  each  of  a  heating 
surfact  of  247.5  sq.ft,  arranged  in  the 
longitudinal  direction.  The  sui)erheater 
is  mounted  immediately  above  them  and 
flanked  on  each  side  by  one-half  of  the 
feed-water  heater.  The  two  halves  of 
the  latter  are  arranged  in  parallel  as 
regards  the  water  circulation,  and  each 
presents  two  passes  in  series  for  the 
flue  gases.  The  rotors  are  placed  in 
the  upper  part  of  a  pulverized  coal 
furnace  fitted  with  two  burners  and 
arranged  for  the  fusion  of  the  ash.  The 
feed-water  circuit  comprises  two  stages, 
the  fir.st  working  at  a  low  pressure  of 
about  15  lb.  per  square  inch  and  the 
second  at  a  pressure  corresponding  to 
that  of  the  boiler.  In  order  to  deter¬ 
mine  the  conditions  of  operation  read¬ 
ings  were  taken  at  frequent  intervals 
of :  Quantity  of  water  evaporated ;  pres¬ 
sure  atul  temperature  of  superheated 
.steam ;  feed-water  temperature  at 
entrance  to  low  pressure;  tempera¬ 
ture  of  the  composition  of  the  gases 
at  the  economizer  exit,  and  the  power 
delivered  by  the  back-pressure  turbo¬ 
generator.  The  article  includes  data, 
observations  and  conclusions  regarding 
the  applicability  of  the  equipment  for 
various  purposes.  —  Engineer  (Eng¬ 
land),  August  30,  1929. 

Electric  Control  of  Steam  Boilers. — 
M.  Moki.lf-r.  —  Economic  operation  of 
boilers  calls  for  attendance  which  fol¬ 
lows  constantly  the  changing  power 
demand  of  the  station.  To  lessen  the 
burden  upon  the  boiler  room  crew  semi¬ 
automatic,  and  iti  some  in.stallations 
fully  automatic,  regulating  devices  have 
bt'en  installed  which  tend  fuel,  draft  and 
under  pressure  in  accordance  with  the 
steam  demand.  These  devices  are 
hydraulically  operated  and  share,  there¬ 
fore,  the  disadvantages  common  to  this 
tyj)e  of  e<iuipment.  such  as  complexity, 
leaky  joints,  sluggish  operation  and 
“hunting.”  The  author  describes  the 
latest  type  of  fully  automatic  boiler  con¬ 
trol  with  electric  transmission,  which 
avoids  these  shortcomings,  and  has  such 
wide  flexibility  as  to  be  applicable  to  a 
single  boiler  or  a  battery  of  them.  Since 
there  is  always  a  definite  relation 
between  pressure,  fuel  and  draft,  a 
Wheatstone  bridge  arrangement  lends 
itself  readily  to  the  proper  correlation 
of  these  variables.  specially  designed, 
highly  sensitive  pressure  gage,  con¬ 
sisting  of  a  small  spring-balanced  rotat¬ 
ing  piston,  acts  upon  a  circular  glass 
tube  resistor,  partially  filled  with  mer¬ 
cury.  so  as  to  alter  the  amount  of 


ohmic  resistance  in  one  or  more 
branches  of  the  bridge,  which,  in  turn, 
regulates  the  fuel  admission  or  si)eed 
of  grate  motion  and  the  draft.  In  the 
diagonal  of  the  bridge  is  placed  a  relay 
for  the  control  of  the  pilot  motors.  A 
delay  is  interposed  to  allow  the  steam 
pressure  time  to  respond  to  the  change 
in  demand.  Carbon  dioxide  and  under¬ 
pressure  meters  can  be  added  to  the  con¬ 
trol.  If  several  boilers  are  to  share  a 
given  supply  in  proportion  to  their 
size  a  special  “ratio-shifter”  can  be 
included  in  the  Wheatstone  bridge. — 
Siemens  Zeitschrift,  July,  1929. 


Units,  M easiirements 
and  Instruments 

Remote  Indicator.  —  A.  Imhof.  —  A 
considerable  number  of  principles  are 
known,  whereby  the  indication  of  an 
instrument  or  any  angular  motion  can 
be  transmitted  electrically  over  any 
desired  distance.  Eleven  major  methods 
are  enumerated  by  the  author,  adding 
a  twelfth  recently  developed  induction 
principle.  A  ferro-dynamic  transmitter 
is  used,  consisting  of  a  laminated  horse¬ 
shoe  type  stator,  in  the  gap  of  which 
turns  a  moving  ceil  in  astatic  equi¬ 
librium.  A  .second,  identical  instrument 
serves  as  receiver,  d'he  two  stators  are 
in  parallel  and  receive  single-phase  a.c. 
excitation.  The  two  rotors  are  in 
series.  If  the  rotor  of  the  transmitting 
instrument  is  given  a  turn  of  a  certain 
number  of  degrees  not  exceeding  90 
deg.,  the  rotor  of  the  receiver  will 
exactly  duplicate  that  angular  motion. 
The  transmitting  rotor  is  mechanically 
connected  to  any  desired  instrument,  a 
level  float,  a  tachometer,  etc.,  and  any 
number  of  receiving  rotors  can  then  be 
actuated  at  a  distance,  the  system 
requiring  four  pilot  wires.  —  Revue 
Generate  de  VElectricitc,  August  10, 
1929. 

Dead-lVeight  Gage  for  the  Direct 
Measurement  of  High  Steam  Pressures. 
— G.  S.  Callendar. — It  is  pointed  out 
that  when  using  high  steam  pressures, 
particularly  those  above  2,000  lb.  per 
square  inch,  it  is  desirable  to  obtain  a 
more  direct  method  of  observing  the 
pressure  than  is  possible  when  using  the 
ordinary  Bourdon-tube  gage.  Accord¬ 
ingly  a  special  arrangement  has  been 
devised  whereby  the  pressure  water  is 
taken  from  the  oil  pressure  gage  tube 
after  the  tube  has  passed  through  a  cool¬ 
ing  water  bath.  It  is  then  taken  directly 
to  an  oil  water  separator,  especially 
designed  to  eliminate  carry-over  of  oil. 
The  dead-weight  gage  has  a  differential 
floating  piston  from  which  suitable 
weights  may  be  suspended.  Details  of 
the  installation  are  described  as  well  as. 
the  operation  for  successful  results.  It 
is  said  that  the  slightest  changes  in  the 
conditions  under  which  the  boiler  is 
operating  are  instantly  shown  on  a 


magnified  scale  on  the  spring  balance. 
These  changes  may  be  much  too  small 
to  be  shown  by  an  ordinary  tube  gage, 
but  are  clearly  indicated  under  all 
circumstances.  Results  are  said  to  be 
highly  satisfactory. — Engineering  (Eng¬ 
land),  August  30.  1929. 


Generation,  Control,  Su'itchinq 
and  Protection 

Experiences  ivith  Reactance  Coils. — 
G,  Levi. — Following  an  inspection  of 
American  power  plants,  the  municipal 
electric  works  of  Berlin,  with  its  ex¬ 
tended  30-kv.  cable  system,  started  an 
investigation  regarding  reactance  coils  in 
the  stations.  The  article  describes  in 
its  first  part  theoretical  considerations 
and  various  types  of  available  reactor.>>, 
grouping  them  into  cylindrical  coils, 
disk  coils  and  cable  coils.  For  it> 
specific  use  the  Berlin  system  ha> 
adopted  a  30-kv.  disk  type  (lesign  with 
fireproof  spacers  and  porcelain  legs. 
Excessive  heating,  dynamic  forces  and 
flashovers  have  caused  faults  which  are 
described  and  investigated.  Based 
upon  these  experiences,  specifications 
are  given  to  which  such  reactors  must 
conform  to  be  acceptable  to  the  Berlin 
system.  Among  these  requirements  may 
be  mentioned  four-times  test  voltage 
between  terminals,  four-times  normal 
impulse  test,  no  floating  metal  parts,  no 
soft  solder,  tie  bolts  of  fireproof  mate¬ 
rial,  temperature  rise  not  over  150  deg. 
C.  and  20  seconds  test  with  permanent 
short  -  circuit  current.  —  Elektrotech- 
nische  Zeitschrift,  August  15,  192^). 


I'eleyraphy,  Telephony,  Radio 
and  Signals 

Variable  Inductance  Radio  Tuners. — 
T.  E.  Lander. — The  author  has  in¬ 
troduced  an  unusual  idea  to  prove  the 
possibility  of  dispensing  entirely  with 
the  use  of  tuning  condensers  in  radio 
.sets  and  substituting  therefore  variable 
inductance  radio  tuners.  There  is  no 
sound  argument  against  the  use  of 
tapped  coils,  except  the  difficulty  of 
obtaining  a  really  reliable  tapping 
switch  or  plug-and-socket  device  and 
some  means  of  final  adjustment  which 
will  allow  of  exceedingly  small  varia¬ 
tions  in  inductance  and,  at  the  same 
time,  cover  a  fairly  wide  band  of  wave 
lengths,  so  that  the  tappings  may  not 
need  to  be  too  frequent,  and  all  the 
stations  lying  between  one  tapping  point 
and  the  next  may  be  tuned  successively. 
Various  design  factors  have  been  of¬ 
fered,  including  a  characteristic  curve 
and  circuit  diagram  for  the  set  to  be 
constructed  along  this  line.  The  author 
states  that  it  is  not  proposed,  because 
there  are  too  many  variables  to  make 
a  theoretical  value  sufficiently  approxi¬ 
mate  to  the  actual  to  be  of  practical 
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use,  to  calculate  the  theoretical  limits 
of  inductance  variation  obtainable  by 
means  of  a  system  similar  to  the  one 
illustrated;  but  as  the  tendency  ap¬ 
pears  to  be  to  complicate  rather  than 
to  simplify  the  constructional  details 
of  sets,  and  to  increase  rather  than  to 
reduce  the  number  of  necessary  com¬ 
ponents  embodied  therein,  it  has  been 
the  author’s  aim  to  describe  briefly  a 
practical  method  of  simplifying  the 
tuning  arrangements  and,  at  the  same 
time,  increasing  their  efficiency  in  any 
set  wherein  straight  aerial-tuning  an<l 
reaction  are  employed. — Electrical  Re¬ 
view  { E.ngland ),  August  16,  1929. 

Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Prevention  of  Ionisation  in  Im¬ 
pregnated  Paper  Dielectrics. — S.  G. 
Brown  and  P.  A.  Sporing. — An  ac¬ 
count  of  the  work  which  was  under¬ 
taken  to  study  the  performance  under 
various  conditions  of  paper-dielectric 
condensers  such  as  are  commonly  used 
for  power-factor  correction.  The  re¬ 
search  tends  to  indicate  that  the  break¬ 
down  of  dielectrics  in  service  is  due 
to  ionization  of  entrapped  air  and  that 
the  removal  of  the  air  being  impossible 
the  design  of  cables  and  condensers 
should  be  such  as  to  prevent  ionization. 
The  principle  of  this  design  is  to  sub¬ 
divide  the  dielectric.  The  effect  of 
surges  in  causing  breakdown  is  also 
indicated,  and  a  new  test  for  finished 
products  is  suggested.  The  authors 
state  that  if  the  dielectric  contains  air 
it  is  not  possible  to  prevent  ionization 
by  increasing  the  dielectric  thickness 
except  to  a  prohibitive  extent.  In 
other  words,  the  absolute  potential 
rather  than  the  potential  gradient  is 
the  deciding  factor.  It  is  also  stated 
that  it  is  quite  possible  to  have  two 
condensers  with  identical  potential 
gradients,  one  in  a  most  unsatisfactory 
condition  and  one  working  quite  well. 
The  correct  method,  it  is  concluded,  of 
building  a  dielectric  to  work  at  a  given 
voltage  is  not  to  increase  the  thick¬ 
ness  sd  that  ionization  is  prevented  by 
this  means,  since  economic  considera¬ 
tions  render  this  virtually  impossible, 
but  to  arrange  that  the  dielectric  con¬ 
sists  of  a  number  of  series  sections, 
such  that  the  voltage  across  any  one 
section  shall  not  exceed  that  required 
for  ionization. — Journal  of  the  Insti¬ 
tution  of  Electrical  Engineers  (Eng¬ 
land),  August,  1929. 

Electrical  Insulating  Papers  for  the 
Manufacture  of  Poiccr  Cables. — T.  N. 
Riley  and  T.  R.  Scott. — Following  a 
brief  review  of  the  subject  of  cable 
insulating  material,  it  is  demonstrated 
that  in  the  past  attention  has  been 
directed  almost  exclusively  to  the  fiber 
stock  and  the  relation  of  the  physical 
structure  to  the  electrical  properties. 
The  characteristics  which  a  cable  in¬ 
oculating  fiber  should  possess  are  then 
outlined.  'These  are  said  to  be  high 
electric  strength,  high  oil  absorption, 
low  electrical  conductivity,  high  me¬ 


chanical  strength  and  permanence.  The 
results  of  tests  designed  to  determine 
the  relation  of  the  paper  structure  to 
these  qualities  are  then  quoted  and  dis¬ 
cussed,  and  it  is  concluded  that  a 
satisfactory  paper  for  a  power  cable 
insulation  has  the  fiber  closely  packed 
to  give  low  bulk  while  still  retaining 
high  absorbency.  The  fiber  packing- 
should  not,  it  is  stated,  be  obtained  by 
heavy  surface  calendering. — Journal  of 
the  Institution  of  Electrical  Engineers 
(England),  August,  1929. 

Electrotechnics,  High-Voltage  Build- 
ing. — .Among  the  researches  of  the 
electricity  department  of  the  National 
Physical  Laboratory  has  been  included 
the  development  of  equipment  for 
high-voltage  building  in  which  dielec¬ 
tric  losses  may  be  determined  at  150  kv. 
Three  air-cooled  transformers,  to¬ 
gether  with  insulating  stands  and  inci¬ 
dental  equipment,  were  arranged  for 
the  test  and  the  details  of  the  installa¬ 
tion  have  been  given.  The  method  of 
making  the  current  and  voltage  meas¬ 
urements  has  likewise  been  elucidated 
and  other  investigations  in  high-voltage 
current  measurement  have  been  indi¬ 
cated. — Engineering  (England),  August 
16,  1929.  _ 

Transmission,  Substations  and 
Distribution 

Automatic  Voltage  Regulator.  — •'  P. 
Tol’lon. — A  description  of  an  unusual 
apparatus  for  maintaining  a.c.  energy 
up  to  250  watts  at  absolutely  constant 
potential,  in  spite  of  great  variations 
of  the  supply  voltage.  The  inventor 
utilizes  the  principles  of  electric  char¬ 
acteristics  and  achieves  his  purpose 
without  any  moving  parts.  An  ohmic 
resistance  with  a  straight  line  current 
characteristic  and  a  set  of  neon  tubes 
with  a  parabolic  current  characteristic 
and  a  small  auto-transformer  are  con¬ 
nected  differentially  in  parallel.  With 
properly  chosen  ratings  of  these  three 
component  parts  of  the  circuit,  a  supply 
voltage  varying  plus  minus  10  per  cent 
can  be  changed  into  a  regulated  poten¬ 
tial  staying  within  plus  minus  A  per 
cent.  For  a  regulator  of  125  watts  a 
battery  of  20  neon  lamps  is  reijuired,  or 
40  neon  lamps  for  an  output  of  250 
watts. — Revue  Generale  de  VElectricite, 
August  3,  1929. 

Mechanical  Characteristics  of  Trans¬ 
mission  Lines  Shozeing  Effect  of 
Change  in  Mechanical  Conditions  of 
Continuous  Equal  Wire-Spans  Supported 
by  Suspension  Insulators  from  Points  at 
Equal  Elevations. — Sf.iichiro  Noda. — 
It  is  pointed  out  by  the  author  that 
when  a  transmission  line  is  constructed 
by  employing  suspension  insulators  it 
sometimes  occurs  that  a  load  on  a  par¬ 
ticular  wire  span  or  spans  changes,  due, 
for  example,  to  an  especially  heavy  ice 
or  wind  load.  On  an  ice-loaded  line 
some  spans  may  be  cleared  of  the  ice 
while  the  others  remain  loaded  or  a  wire 
or  an  insulator  in  a  particular  span  may 
break.  In  order  to  develop  a  general 
solution  for  this  situation,  the  author 
has  analyzed  mathematically  the  charac¬ 


teristic  curves  representing  the  condi¬ 
tion  of  successive  wire  spans,  the  rela¬ 
tion  between  the  deflection  of  the  in¬ 
sulator  and  the  change  in  the  length  of 
the  span  of  the  wire  portion  of  succes¬ 
sive  wire  spans,  boundary  conditions, 
determination  of  the  deflections  of  in¬ 
sulators,  law  of  change  in  the  deflections 
of  insulators,  and  a  practical  method 
of  drawing  the  characteristic  lines.  The 
breaking  of  a  wire  in  a  span  of  con¬ 
tinuous  wire  spans  has  been  given 
special  consideration,  as  has  the  partial 
change  in  load  on  continuous  wire  spans. 
The  failure  of  a  susi)ension  insulator 
has  l)een  subjected  to  a  similar  analysis. 
The  discussion,  while  largely  mathe¬ 
matical,  is  by  no  means  to  be  considered 
of  a  purely  theoretical  nature. — Memoirs 
of  the  Ryojun  College  of  Engineering 
(South  Manchuria),  Vol.  II,  No.  2,  1929. 

Portable  Mercury-Arc  Rectifier  Sub¬ 
station. — J.  N.  Lightbodv. — What  is 
said  to  1^  the  first  portable  mercury- 
arc  rectifier  substation  has  been  com¬ 
pleted  and  placed  in  service  by  the  city 
of  Calgary  to  supply  direct  current  to 
the  municipal  street  railway  system. 
The  entire  equipment  is  mounted  on  a 
trail  car  and  is  completely  inclosed  ex¬ 
cept  for  the  transformer.  The  station  is 
supplied  from  12.0()0-volt,  three-phase 
lines  and  an  air-break  switch  is  mounted 
on  the  last  pole.  The  lines  from  the 
air-break  switch  enter  the  high-tension 
switch  house  through  wall  bushings. 
\’'arious  details  of  the  installation  have 
been  included  in  this  article.  Special 
precautions  are  necessary  when  the  car 
is  in  transit  in  order  to  prevent  damage 
to  equipment.  Interference  has  been 
taken  care  of  by  means  of  electrostatic 
filtering  equipment  consisting  of  a  series 
reactor  in  the  ground  lead  from  the 
main  transformer  and  four  shunt  re¬ 
actors  with  condensers  of  the  proper 
capacity  connected  across  the  line  to 
eliminate  the  harmonics  which  rectifiers 
produce.  The  switchboard  is  completely 
automatic.  The  severe  climatic  condi¬ 
tions  encountered  in  the  winter  time 
also  require  unusual  precautions  to  in¬ 
sure  continuity  of  service. — Electrical 
Xezes  and  Engineering  (Canada), 
September  1,  19^. 

Miscellaneous 

Biological  Effect  of  Short-Wave 
Transmission.  —  K.  Heinrich.  —  With 
the  growing  use  of  long-distance  short¬ 
wave  radio  transmission,  reports  be¬ 
came  frequent  of  certain  biological 
effects  of  such  waves  upon  the  human 
organism ;  in  some  instances  the  health 
of  the  operator  was  noticeably  affected. 
The  author  made  systematic  tests  on  a 
rather  limited  scale  with  a  transmitter 
for  2  to  44  m.  wave  length,  using  small 
insects,  lizards  and  mice  as  test  ob¬ 
jects,  and  found  that  the  magnetic  field 
had  no  noticeable  effect  of  any  kind. 
The  electric  field  killed  the  insects  in 
three  seconds,  the  mice  in  twenty 
seconds.  Electric  radiation  was  then 
measured  with  alcohol  thermometers  and 
w i th  the r mocouples. — E I cktrotechnisch  c 
Zeitschrift,  July  25,  1929. 
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Birkenhead  Has  Come  to 
Study  Utility  Operation 

Head  of  British  Power  Companies  to 
Consult  with  American  Associates 
Upon  the  Problems  of  the  Electrical 
Industry  in  Great  Britain 

Arriving  in  New  York  on  Tues¬ 
day  of  this  week  for  the  purpose  of 
further  study  of  the  operation  and  man¬ 
agement  of  American  public  utilities 
and  to  obtain  further  assistance  from 
his  American  associates  in  solving  the 
problems  of  the  electric  power  industry 
in  Great  Britain,  the  Earl  of  Birken¬ 
head,  who  is  chairman  of  the  Greater 
London  &  Counties  Trust,  Ltd.,  British 
affiliate  of  the  Utilities  Power  &  Light 
Corporation,  and  is  by  virtue  of  this 
office  at  the  head  of  important  power 
companies  serving  a  considerable  part 
of  England,  gave  out  an  interview  in 
which  he  said: 

Most  of  my  countrymen  have  noted  with 
interest  the  great  industrial  development 
of  the  United  States  and  its  consequent 
prosperity.  Industrial  development  goes 
hand  in  hand  with  the  progress  of  electri¬ 
cal  energy.  A  study  of  your  electric  de¬ 
velopment  shows  that  there  has  been  a 
progressive  decrea.se  in  the  cost  of  pro¬ 
ducing  energy,  with  the  natural  result  that 
the  prices  paid  by  the  consumer  have  fallen 
correspondingly. 

The  causes  of  the  decrease  in  the  United 
States  of  production  costs  seem  to  an  out¬ 
side  student  to  be  various,  but  undoubtedly 
the  most  powerful  has  been  the  construc¬ 
tion  of  great  electric  generating  plants  at 
strategic  locations  capable  of  enlargement 
to  meet  increasing  demands  for  energy. 
The  superpower  system,  in  fact,  has 
enormously  extended  the  area  within  which 
energy  is  distributable  and  rendered  pos¬ 
sible  the  interchange  of  facilities  with  other 
power  stations. 

My  countrymen  have  also  noted  the  in¬ 
creasing  uses  to  which  electrical  energy  is 
being  put  in  the  home  and  on  the  farm. 
In  Great  Britain  the  use  of  electrical 
energy  is  much  less  per  capita  than  in  the 
United  States  and  the  energy  is  not  pro¬ 
duced  or  sold  so  cheaply  as  here.  We  have 
been  alive  to  the  importance  of  the  prob¬ 
lem  and  are  endeavoring  to  solve  it  as  it  is 
apparently  being  solved  in  the  United 
States.  A  cheap  and  abundant  supply  of 
electricity  is  our  aim.  We  feel  that  this 
will  have  a  beneficent  effect  upon  British 
industry  and  tend  to  alleviate  the  unem¬ 
ployment  problem  and  place  Great  Britain 
in  a  better  position  to  compete  in  the  mar¬ 
kets  of  the  world. 

I  accepted  the  chairmanship  of  the 
Greater  London  &  Counties  Trust.  Ltd., 
which  is  controlled  by  the  Clarke  interests 
here  through  the  Utilities  Power  &  Light 
Corporation,  and  am  devoting  time  and 
thought  to  its  interests  in  order  to  en¬ 
courage  the  policy  which  I  believe  will 
greatly  aid  our  industrial  progress.  The 
Greater  London  &  Counties  Trust  con¬ 
trols.  through  ownership  of  share  capital, 
a  number  of  operating  companies  in  Great 
Britain  which  furnish  electricity  in  areas 


aggregating  over  10,000  square  miles,  with 
a  population  in  excess  of  3,250,000,  includ¬ 
ing  three  large  areas  adjoining  the  city  of 
Lttndon.  With  the  increase  in  the  use  of 
electricity  in  England,  which  I  believe  is 
proceeding  at  a  rate  greater  than  in  the 
United  States,  and  the  decrease  in  produc¬ 
tion  costs  which  should  follow,  British 
industry  should  go  rapidly  forward. 


renney  to  Start  Salem  Plant 
Next  Year 

Plans  have  been  announced  by 
Charles  H.  I'enney  &  Company,  Boston, 
for  the  construction  in  1930-31  of  a 
180,000-kw.  steam  generating  plant  on 
tidewater  at  Salem,  Mass.,  to  .serve 
the  territory  occupied  by  the  subsid¬ 
iaries  of  the  North  Boston  Lighting 
Properties.  It  is  expected  that  the 
initial  installation  will  consist  of  two 
60,(XK)-kw.  units,  a  boiler  plant  to  be 
operated  at  450  lb.  and  a  coal-handling 
installation  whose  nucleus  is  already 
one  of  the  most  extensive  on  the 
Atlantic  Coast.  The  present  station  of 
these  interests  at  Salem  has  about 
reached  the  limit  of  feasible  develop¬ 
ment. 

Extensive  improvements  in  the  trans¬ 
mission  sy.stem  of  the  Eastern  Massa¬ 
chusetts  Electric  Company,  through 
which  the  various  properties  between 
Malden,  Cape  Ann  and  the  lower 
Merrimac  Valley  are  interconnected, 
will  form  a  part  of  the  project.  The 
engineering  department  of  the  Tenney 
organization  has  been  studying  this 


Ar  THE  ending  of  a  few  weeks’  truce 
■  between  the  Federal  Trade  Commis¬ 
sion  and  the  Electric  Bond  &  Share 
Company  on  Monday  of  this  week,  both 
parties  moved  immediately  to  continue 
their  lawsuit,  which  promises  to  become 
a  milestone  in  the  relations  l)etween  the 
government  and  corporate  enterprise. 
For  the  litigation  to  carry  through, 
rather  than  for  either  side  to  rest  on 
the  preliminary  ruling  which  has  been 
laid  down,  is  the  only  thing  that  could 
have  happened.  Since  the  final  decision 
may  become  an  important  link  in  the 
rights  of  government  to  probe  the  in¬ 
ternal  affairs  of  holding  and  manage¬ 
ment  companies,  the  outlook  from  the 
start  has  been  that  the  suit  would  follow 
from  appeal  to  appeal  by  the  devious 
channels  of  legal  procedure  perhaps  as 
far  as  the  Supreme  Court  of  the  United 


development  for  several  years,  pending 
the  decision  to  umlertake  field  work 
above  indicated. 


Electrification  for  Detroit 

Grand  Trunk  Railroad  Plans  to  Use 
Multiple  -  Unit  Cars  on  26  -  Mile 
Stretch  of  Track  to  Pontiac,  Mich. 

PLANS  for  the  electrification  of  the 
Grand  Trunk  Railroad  between 
Detroit  and  Pontiac,  Mich.,  were  an¬ 
nounced  this  week  by  C.  G.  Bowker, 
general  manager  of  Grand  Trunk  West¬ 
ern  lines  of  the  Canadian  National  Rail¬ 
ways  System.  Mr.  Bowker’s  announce¬ 
ment  was  made  on  his  return  from 
Montreal,  where  the  plans  for  the  pro¬ 
posed  development  were  laid  before  Sir 
Henry  W.  Thornton,  chairman  and 
president  of  the  Canadian  National 
Railways,  by  whom  they  were  approved. 

Multiple-unit  electric  cars  will  be 
used  similar  to  those  in  use  by  the 
Illinois  Central  Railroad  at  Chicago  and 
the  Pennsylvania  Railroad  at  Phila¬ 
delphia.  Included  in  the  plans  are  the 
erection  of  a  terminal  and  office  build¬ 
ing  on  Jefferson  Avenue,  Detroit,  and 
the  construction  over  the  electrifie<l 
lines  of  a  motor  speedway  from  Detroit 
to  Pontiac,  which  are  26  miles  apart. 

The  ultimate  cost  of  the  terminals 
and  speedway  development  is  put  at 
$100,000,000  and  an  immediate  outlay 
of  $25,000,000  is  proposed.  Work  will 
start  at  the  beginning  of  the  coming 
year  and  plans  call  for  completion  of 
the  project  some  time  during  1931. 


States.  Thus  the  most  recent  step  is 
generally  regarded  as  a  link  in  a  very 
long  chain  the  end  of  which  is  not  yet 
in  sight. 

It  will  be  remembered  that  the  trouble 
started  when  company  officers  refused 
to  testify  or  to  yield  account  books  last 
fall  in  the  commission’s  public  utility 
investigation.  The  first  phase  of  the 
suit  in  the  United  States  District  Court. 
New  York  City,  led  to  a  ruling  by 
judge  Knox  that  the  commission  could 
question  witnesses  but  could  not  seize 
the  books  without  showing  just  cause 
for  belief  that  such  records  would  show 
some  violation  on  which  the  commis¬ 
sion  is  empowered  to  act.  This  deci¬ 
sion  was  based  on  the  assumption  that 
the  respondent  firm  is  engaged  in  inter¬ 
state  commerce.  If  this  seemed  sub¬ 
ject  to  any  legal  doubt.  Federal  Judge 


Truce  in  Trade  Commission  Suit  Ends 

That  Body  and  Electric  Bond  &  Share  Both  Ask  for  Master  to  Deter¬ 
mine  Whether  Company  Does  Interstate  Business — More 
Delving  Into  Utility  “Propaganda”  Expected 
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Knox  said  that  he  would  appoint  a 
master  to  take  evidence  toward  a  further 
decision. 

Both  .parties  signed  a  stipulation  last 
Monday  asking  that  this  be  done  on  or 
before  the  first  of  November.  It  was 
further  agreed  that  the  death  of  A.  E. 
Smith,  controller  and  assistant  secretary 
of  the  Bond  &  Share  company,  would 
have  no  effect  on  the  action,  but  that 
E.  P.  Summerson,  secretary  of  the  com¬ 
pany,  should  be  subject  to  the  commis¬ 
sion’s  order,  he  being  the  present  cus¬ 
todian  of  the  records  in  (luestion. 


No  announcement  has  yet  been  made 
concerning  the  next  move  in  the  com¬ 
mission’s  power  probe,  but  it  is  ex¬ 
pected  that  the  cleaning  up  of  a  few 
more  details  in  the  propaganda  phase 
is  the  next  order  of  business  and  soon 
will  follow.  The  long-delayed  rebuttal 
of  counsel  for  the  utilities  should  come 
some  time  during  the  fall.  The  Bond  & 
Share  case  presumably  will  be  of  such 
long  duration  that  other  matters  are 
likely  to  continue  independently,  though 
delayed  by  the  tying  up  of  the  com¬ 
mission’s  personnel. 


Niagara-Hudson  Buys  Frontier 

Acquisition  of  Applicant  for  St.  Lawrence  Site  Revives  Discussion 
of  Political  Aspects  of  Utility  Merger — Lainont  Denies 
Any  Bankers’  Bias  for  Private  Ownership 


PURCHASE  by  the  Niagara-Hudson 
Power  Corporation  of  the  Frontier 
Corporation,  in  addition  to  agreement 
to  acquire  the  St.  Lawrence  Securities 
Company,  controlled  by  the  Aluminum 
Company  of  America — both  made  public 
last  Saturday — is  a  long  step  toward 
consolidation  in  the  hands  of  the  organi¬ 
zation  first  named  of  all  important 
power  systems,  actual  or  prospective,  in 
upstate  New  York.  With  plans  under¬ 
stood  to  be  in  contemplation  for  the 
building  of  110-kv.  transmission  lines  to 
connect  these  upstate  systems  with  the 
metropolitan  district,  the  advantages  of 
unification  and  interconnection  are  in  a 
fair  way  to  be  intensified  over  the  whole 
state — both  in  the  neighborhood  of  the 
large  cities  and  in  the  less  thickly 
settled  parts.  Transmission  projects, 
however,  are  only  in  the  paper  stage. 

It  will  be  remembered  that  the 
Niagara-Hudson  Power  Corporation, 
with  assets  put  at  $450,000,000,  was 
formed  last  June  by  the  union  under 
J.  P,  Morgan  auspices  of  the  Buffalo. 
Niagara  &  Eastern  Power  Corporation, 
the  Northeastern  Power  Corporation 
and  the  Mohawk-Hudson  Power  Cor¬ 
poration.  It  brought  under  one  direc¬ 
tion  a  majority  of  the  larger  light  and 
power  companies  north  of  Westchester 
County,  including  those  serving  Buffalo. 
Niagara  Falls,  Syracuse,  Utica,  Albany, 
Troy,  Amsterdam,  Schenectady,  Cohoes, 
Oswego,  Watertown  and  scores  of 
smaller  places.  The  next  largest  system 
upstate  is  that  of  the  Associated  Gas  & 
Electric  Company,  which  now  controls 
at  Rochester,  Binghamton,  Elmira  and 
many  communities  of  less  size. 

The  Frontier  Corporation,  owned 
jointly  by  the  General  Electric  Com¬ 
pany,  the  Aluminum  Company  of 
America  and  the  Du  Pont  interests,  was 
the  leading  applicant  in  1926  for  a 
license  from  the  New  York  State  Water 
Power  Commission  to  develop  the 
Barnhart  Island  site  on  the  St.  Law¬ 
rence  River  according  to  plans  de¬ 
veloped  by  Hugh  L.  Cooper.  Its  appli¬ 
cation,  which  was  apparently  on  the 
eve  of  being  granted,  was  withdrawn  in 
December  of  that  year  just  before  the 
commission’s  abolishment  and  super- 
session  by  another  body  over  whose  ac¬ 


tions  the  Governor  has  a  veto.  The 
strenuous  opposition  to  the  license  that 
came  from  (it)vernor  .Alfred  E.  Smith, 
then  in  office,  was  supposed  to  have  led 
to  the  withdrawal  of  the  application,  al¬ 
though  the  Governor  could  not  have 
overruled  the  old  commission. 

Subsidiaries  of  the  St.  Lawrence 
Securities  Company,  whose  reported  ab¬ 
sorption  by  the  Niagara-Hudson  had  al¬ 
ready  lieen  noted  in  the  Elfx'tricai. 
World,  are  the  St.  Lawrence  Valley 
Power  Corporation,  St.  Lawrence 
County  Utilities  and  Antwerp  Light  & 
Power  Company,  all  of  Potsdam.  N.  Y. 
Besides  Potsdam  and  Antwerp,  they 
serve  Canton,  Gouverneur.  Massena. 
Norwood,  Ogdensburg  and  other  small 
communities,  and  they  own  half  a  dozen 
hydro-electric  plants  with  a  total  capac¬ 
ity  of  65,700  hp.  With  their  acquisition 
little  utility-owned  water  power  is  left 
in  New  York  State  outside  Niagara- 
Hudson  Power  Corporation  territory. 

Political  Complications 

The  extensive  utility  holdings  of  the 
Morgan  interests  in  other  states  than 
New  York  and  the  various  interconnec¬ 
tions  between  different  groups  of  operat¬ 
ing  companies  along  the  Atlantic  Coast 
lend  additional  interest  to  the  transac¬ 
tions  just  noted,  which  will  be  hailed  on 
the  one  hand  as  an  industrial  achieve¬ 
ment  bound  to  prove  itself  in  the  public 
interest  and  condemned  on  the  other  as 
another  indication  of  the  existence  and 
rapid  growth  of  a  power  trust.  With  the 
old  alignment  of  political  parties  in  New 
York  State  on  the  hydro-electric  issue 
still  apparently  in  existence  and  with  the 
clear  indications  that  Governor  Roose¬ 
velt  shares  his  predecessor’s  views,  the 
question  is  bound  to  figure  in  coming 
political  battles  in  that  state  and  to  have 
repercussions  at  Washington  as  well. 
None  the  less,  the  transfer  of  the 
Frontier  Corporation  and  the  St.  Law¬ 
rence  Valley  utilities  may  well  be 
viewed  merely  as  further  evidence  of 
friendly  utiderstanding  between  the  two 
banking-utility  organizations  known  as 
"Morgan”  and  "Mellon”  and  as  ex¬ 
emplifying  a  policy  shared  by  them  of 
regrouping  their  subsidiaries,  irrespec¬ 
tive  of  which  interest  has  previously 


controlled  them,  in  such  a  way  as  to 
conduce  to  increased  efficiency  in  man¬ 
agement. 

Governor  Roosevelt  has  already  come 
out  with  a  declaration  that  leaves  no 
doubt  of  his  attitude.  Pointing  out  that 
it  presents  a  false  picture  of  the  situa¬ 
tion  to  intimate  that  the  Frontier  Cor¬ 
poration  needs  only  a  state  permit  to 
begin  development  and  asserting  that  it 
owns  none  of  the  riverbed  or  the  water 
flowing  over  it  and  could  do  nothing 
without  a  riparian  lease  from  the  state, 
and  also  that  there  are  three  other  fac¬ 
tors  of  great  imp>ortance — the  federal 
government’s  interest  in  navigation,  the 
Dominion  of  Canada’s  interest  in  navi¬ 
gation  and  the  interest  of  the  Province 
of  Ontario  in  its  half  of  the  potential 
power,  the  Governor  says : 

The  very  simple  question  still  remains 
the  same  after  this  new  merger.  It  is 
the  question  of  whether  the  site  shall  be 
(levelo|)ed  by  a  private  power  company 
after  the  state  has  given  it  a  long-term — 
virtually  a  perpetual — lease  of  the  state 
proi)erty  or  whether  the  state  itself  shall 
create  public  trustees  to  build  the  dam 
on  the  state’s  property,  put  in  a  power 
house  and  sell  the  electricity  in  such  man¬ 
ner  as  will  guarantee  to  the  private  citizens 
who  consume  the  power  the  lowest  pos¬ 
sible  cost  in  their  homes  and  indus¬ 
tries  ...  It  goes  almost  without  saying 
that  I  shall  again  ask  the  Legislature  to 
create  a  body  of  public  trustees  to  under¬ 
take  the  St.  I^wrence  development  by 
and  for  the  people  of  this  state.  The  re¬ 
cent  concentration  of  ownership  of  hydro¬ 
electric  light  and  power  companies  into 
one  private  ownership  covering  about  80 
per  cent  of  the  area  of  the  whole  state 
makes  this  policy  of  state  development  of 
the  one  remaining  great  source  of  elec¬ 
tric  supply  more  and  more  imperative. 

From  Washington  Senator  Walsh  of 
Montana,  to  whom  was  due  the  utility 
investigation  now  under  way  by  the 
Federal  Trade  Commission,  is  reported 
as  saying: 

"The  story  printed  of  further  mergers 
of  power  properties  in  which  the  Mor¬ 
gan  and  Mellon  interests  figure  indicates 
another  long  step  in  the  direction  of 
unified  control  of  the  power  possibilities 
of  the  nation,  a  movement  to  which  the 
general  public  seems  to  be  not  only  in¬ 
different  but  apathetic.  It  is  an  ominous 
tale  as  well  to  the  forty  million  people 
marketing  their  products  through  the 
ports  of  the  Great  Lakes  and  who  look 
for  speedy  development  of  the  St.  Law¬ 
rence  route  to  the  sea.” 

Senator  Walsh,  however,  denies  re¬ 
ports  that  he  plans  to  introduce  a  reso¬ 
lution  in  the  Senate  asking  for  an  in¬ 
vestigation  of  the  matter.  Senator  Cap¬ 
per  of  Kansas  has  declared  for  a  Senate 
investigation  of  power-company  mergers, 
expressing  fear  that  the  proposed  Lakes- 
to-Gulf  waterway,  of  which  he  is  a 
leading  advocate,  will  be  prevented  by 
"New  York  power  magnates.”  Senator 
Wagner  of  New  York  backs  Governor 
Roosevelt  unreservedly. 

Niagara-Hudson  Issues  Statement 

In  a  statement  issued  on  Tuesday  by 
Floyd  L.  Carlisle,  chairman,  and  Roy  P. 
Stevens,  president  of  the  Niagara- 
Hudson  Power  Corporation,  it  is  denied 
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that  the  Niagara-Hudson  “has  adopted 
any  particular  policy  or  has  any 
definite  plans  regarding  the  development 
of  the  St.  Lawrence.”  The  statement 
briefly  traces  the  origin  of  Niagara- 
Hudson,  agrees  with  Governor  Roose¬ 
velt’s  assertion  that  nothing  in  the  exist¬ 
ing  status  has  been  changed  by  the  sale 
of  the  Frontier  Corporation  and  em¬ 
phasizes  the  point  that  any  proper 
power  development  will  aid,  not  hinder, 
navigation.  It  concludes  thus: 

If  electrical  energy  can,  on  a  sound  eco¬ 
nomic  basis,  be  created  from  rights  owned 
by  the  state  or  federal  government  that  will 
cheapen  the  cost  of  light  and  energy  to 
the  consuming  public,  we  are  heartily  in 
favor  of  this  being  done  as  quickly  as 
possible,  and  we  pledge  ourselves  to  assist 
and  co-operate  to  that  end  in  whatever 
practical  manner  may  be  found  to  be  in 
the  best  interest  of  all  concerned. 

In  the  discussions  leading  up  to  the  or¬ 
ganization  of  the  Niagara- Hudson  Power 
Corporation  and  in  the  consideration  of  its 
later  acquisitions  no  question  has  been 
deemed  more  important  than  the  possibil¬ 
ity,  through  unified  ownership,  of  dis¬ 
tributing  and  delivering  electrical  energy 
more  cheaply  than  under  the  former  con¬ 
ditions  of  diversified  ownership  and 
operation. 

Niagara-Hudson  fully  recognizes  its 
trusteeship  to  the  consumer  and  to  the  pub¬ 
lic  ;  without  this  recognition  the  corpora¬ 
tion’s  obligations  to  its  own  stockholders 
cannot  be  fulfilled. 

Bankers’  Open  Mind 

On  the  same  day  Thomas  W.  Lament, 
of  J.  P.  Morgan  &  Company,  said  to 
newspaper  men  that  neither  that  firm 
nor,  so  far  as  he  knew,  any  of  its 
associates  had  taken  any  position  for  or 
against  public  or  private  ownership  of 
the  St.  Lawrence  River  water  power. 
“In  our  opinion,”  Mr.  Lament  said, 
“these  are  matters  for  the  determination 
of  the  government  of  the  United  States 
and  the  government  of  the  State  of  New 
York  and  by  the  Canadian  authorities. 
In  so  far  as  we  have  any  opinion  in  the 
matter  it  is  our  belief  that,  speaking 
generally,  these  power  companies  are 
abstaining  and  should  continue  to  ab¬ 
stain  from  intervention  in  the  decision 
of  this  question  and  should  loyally  co¬ 
operate  with  the  decision  of  the  public 
authorities  when  that  decision  has  been 
arrived  at.” 

Samuel  Untermyer,  who  was  legal 
adviser  to  Governor  .Smith  in  1926  on 
questions  connected  with  St.  Lawrence 
development  and  who  favors  the  state’s 
building  transmission  lines  as  well  as 
generating  stations,  declared  Mr.  La- 
mont’s  declaration  to  he  “most  surpris¬ 
ing  and  gratifying”  and  “almost  too 
good  to  be  true — so  gootl  that  we  must 
not  relax  our  vigilance.” 


Program  of  Utilities  Sessions 
of  Safety  Council 

At  Chicago  on  Septemlier  30  to  Octo¬ 
ber  4  the  eighteenth  annual  congress  of 
the  National  Safety  Council  will  be  held. 
The  Public  Utilities  Section  will  hold 
sessions  on  Tuesday,  Wednesday  and 
Thursday,  and  among  the  events  will  he 


demonstrations  and  awards  in  connec¬ 
tion  with  prone-pressure  resuscitation, 
an  address  on  “Thinking  in  Terms  of 
Safety,”  by  D.  D.  Fennell ;  “Protection 
of  the  Public,”  a  symposium  in  which 
W.  Briley  Wright  of  the  Eastern  Shore 
Public  Service  Company  will  speak  for 
the  electric  utilities;  a  discussion  of 
accident-prevention  developments  in  a 
public  utility,  awards  to  the  winners  in 
this  year’s  contest  in  the  avoidance  of 
accidents,  a  talk  by  Dr.  Harry  Myers  of 
the  Frigidaire  Corporation,  Dayton, 
Ohio,  on  “What  Is  the  Best  Safety 
Device?”  and  an  illustrated  discourse 
on  pole  handling  by  C.  S.  Holloway  of 
the  Illinois  Bell  Telephone  Company. 
“Safety  and  Economics”  will  he  the 
theme  of  E.  C.  Stone  of  the  Duquesne 
Light  Company,  who  as  manager  of 
system  development  for  that  organiza¬ 
tion  has  acquired  a  broad  viewpoint  on 
his  topic. 


Purchases  and  Mergers 

Dame  Rumor  Works  Overtime — Dixie 
Power  Company  Goes  to  Foshay, 
Snow  Mountain  Company  to  Pad  fie 
Gas — Middle  West  Transfers 

PURCHASE  by  the  Niagara-Hudson 
Corporation  of  the  Frontier  Corpora¬ 
tion,  former  applicant  for  a  license  to 
build  a  power  plant  on  the  St.  Lawrence 
River  in  New  York  State,  is  reported 
fully  on  another  page,  with  mention  of 
the  confirmation  of  the  previously  re¬ 
ported  acquisition  by  the  Niagara-Hud¬ 
son  of  the  St.  Lawrence  Valley  Power 
Corporation  plants,  formerly  controlled 
by  the  Aluminum  Company  of  America. 
An  offer  by  the  Public  Utility  Holding 
Corporation  of  America  for  the  Pacific 
Lighting  Corporation  of  San  Francisco 
— this  offer  being  opposed  by  the  execu¬ 
tive  vice-president  of  the  latter  and  not 
certain  of  acceptance — revived  news¬ 
paper  reports  of  a  coming  consolidation 
of  the  Los  Angeles  Gas  &  Electric  Cor¬ 
poration  (owned  by  the  Pacific  Light¬ 
ing),  the  Southern  California  Edison 
Company  and  the  Pacific  Gas  &  Elec¬ 
tric  Company,  but  these  reports,  like 
numerous  similar  conjectures  affecting 
large  operating  companies  in  various 
parts  of  the  country,  are  still  in  the 
category  of  rumor  and  likely  to  remain 
there  with  the  familiar  label  “important 
if  true.”  Announcements  of  smaller 
transactions,  true  if  not  so  important, 
continue  plentiful. 

Controlling  interest  in  the  Dixie  Power 
Company,  which  serves  eighteen  com¬ 
munities  in  Washington  and  Iron  Counties. 
Utah,  with  electric  power,  has  been  sold 
to  the  W.  B,  Foshay  Company,  accord¬ 
ing  to  an  announcement  made  by  Lafayette 
Hanchett  of  Salt  I^ke  City,  a  former 
large  shareholder.  The  estimated  value  of 
the  Dixie  Power  Company  is  approxi¬ 
mately  $1,500,000.  The  purchase  includes 
four  hydro-electric  generating  plants,  one 
Diesel -engine  generating  plant  and  ap¬ 
proximately  fifty  miles  of  transmission 
lines.  Power  lines  of  the  Foshay  company 
in  Arizona  are  less  than  100  miles  from 
the  lines  of  the  Dixie  Power  Company. 

Subject  to  the  approval  of  the  California 
Railroad  Commission,  the  Pacific  Gas  & 


Electric  Company  will  acquire  the  common 
and  preferred  stocks  of  the  Snow  Moun¬ 
tain  Water  &  Power  Company  in  exchange 
for  Pacific  Gas  &  Electric  common  shares. 
The  Snow  Mountain  company  owns  a 
hydro-electric  generating  and  transmission 
system  in  Mendicino,  Sonoma  and  Napa 
Counties.  Its  generating  plant  on  the  Eel 
River  at  Potter  Valley  has  an  installed 
capacity  of  approximately  12,000  hp. 

Authority  has  been  given  by  the  Ohio 
Public  Utilities  Commission  to  the  Ohio 
Electric  Power  Company  of  Sidney  to 
sell  its  plant  at  Union  City,  Ohio,  to  the 
newly  formed  Union  City  Electric  Com¬ 
pany,  of  Lima  and  Union  City,  for  520 
shares  of  no-par  common  stock  of  the  new 
corporation 

An  offer  from  the  Iowa  Railway  &  Light 
Corporation,  Cedar  Rapids,  to  take  over 
the  municipal  electric  plant  in  Glidden, 
Iowa,  was  rejected  last  week  by  five  to  one 
by  the  voters.  The  corporation  offered 
$50,000  for  the  property. 

The  People’s  Gas  &  Electric  Company, 
Mason  City,  Iowa,  has  about  completed 
negotiations  to  take  over  the  Clear  Lake 
(Iowa)  lighting  plant  from  the  Central 
West  Public  Service  Company,  Omaha, 
which  acquired  it  six  months  ago.  Cer¬ 
tain  People’s  Gas  &  Electric  properties  in 
the  southern  part  of  the  state  will  be 
transferred  in  exchange  for  the  Clear  Lake 
property. 

An  offer  of  $110,000  has  been  made  to 
South  Sioux  City,  Neb.,  for  its  municipal 
electric  light  plant  by  W.  J.  Bertke,  presi¬ 
dent  of  the  Sioux  City  (Iowa)  Gas  &  Elec¬ 
tric  Company,  and  if  it  is  accepted  the 
Nebraska  properties  may  eventually  be 
combined  with  the  Sioux  City  utility.  A 
year  ago  South  Sioux  City  rejected  an 
offer  for  purchase  of  the  property  at  a 
lower  figure.  An  election  will  probably 
be  held. 

The  Missouri  Public  Service  Commis¬ 
sion  has  authorized  the  Missouri  Power  & 
Light  Company  to  purchase  and  operate 
the  electric  distribution  system  of  the 
Lathrop  Light,  Heat  &  Power  Company 
for  $33,000. 

The  Montana-Dakota  Power  Company 
has  purchased  the  electric  light  plant  at 
Camp  Crook,  S.  D. 

The  North  Dakota  Power  &  Light  Com¬ 
pany  has  purchased  the  electric  property 
at  Center,  N.  D.,  from  the  Center  Light 
Company. 

A  proposal  to  sell  the  city  electrical  dis¬ 
tribution  system  of  Williston,  N.  D.,  to 
the  Montana-Dakota  Power  Company  for 
$125,000  has  been  approved  in  a  special 
election  by  a  vote  of  849  to  517. 

The  New  York  Central  Electric  Cor¬ 
poration  has  purchased  the  Woodhull  Elec¬ 
tric  Light  Company,  formerly  owned  and 
managed  by  Elmer  and  Arthur  Hackett 
and  serving  more  than  75  consumers. 

The  New  York  Central  Electric  Cor¬ 
poration  has  petitioned  the  Public  Service 
Commission  for  consent  to  transfer  its 
franchises  and  plant  at  Perry,  N.  Y.,  to 
the  New  York  State  Electric  Corporation 
of  Ithaca.  The  Perry  company’s  properties 
are  interconnected  with  the  properties  of 
the  Elmira  Water,  Light  &  Railroad  Com¬ 
pany,  which  is  also  seeking  consent  to 
transfer  its  franchises  and  system  to  the 
New  York  State  Electric  Corporation. 

George  L.  Ohrstrom,  president  of  the 
Tri-Utilities  Corporation,  a  large  holder 
of  electric,  gas  and  water  securities,  an¬ 
nounces  that  his  company  has  increased  its 
holdings  in  the  People’s  Light  &  Power 
Corporation,  which  controls  electric  plants 
in  Oregon,  Minnesota,  Wisconsin,  West 
Virginia  and  Texas.  The  Tri-Utilities  now 
owns  all  the  class  B  common  stock  of  the 
People’s  Light  &  Power, 
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New  Electrical  Tests  of 
Rails  and  Welds 

Cleveland  Meeting  of  American  Weld¬ 
ing  Society  Notable  for  Revelation  of 
Novel  Non-Destructive  T esting  Meth¬ 
ods — Many  Valuable  Papers 

IXTEEN  technical  papers,  presented 
in  six  sessions  at  the  fall  meeting  of 
the  American  Welding  Society,  held  at 
Cleveland  on  September  10  to  13, 
proved  a  valuable  contribution  to  the 
art  of  welding.  Simultaneously  the 
National  Metal  Exposition  was  in 
progress  at  the  Public  Auditorium  under 
the  joint  auspices  of  the  American 
Welding  Society  and  the  Society  for 
Heat  Treating.  About  300  delegates  at¬ 
tended  the  meetings  of  the  society, 
which  were  notable  for  the  extent  of 
the  research  and  testing  activities 
covered  and  especially  for  their  revela¬ 
tions  of  new  non-destructive  tests  by 
electrical  means. 

Elmer  A.  Sperry  was  the  author  of 
one  of  the  papers  on  non-destructive 
tests.  He  described  a  method  developed 
by  him  by  which  20,000  rails  a  day  can 
l)e  examined  electrically  for  internal 
transverse  fissures.  The  Sperry  rail 
tester  is  housed  in  a  car  that  proceeds 
along  the  track  at  a  fair  speed.  By 
purely  electrical  means  it  plots  continu¬ 
ous  curves  on  paper,  giving  a  precise 
picture  of  the  internal  uniformity  of  the 
rail,  inch  by  inch,  so  that  the  location 
and  extent  of  flaws  are  precisely  indi¬ 
cated.  More  than  that,  the  flaws  are 
automatically  “tagged”  by  the  spraying 
of  paint  on  each  defective  point  in  the 
rail  as  the  car  passes  along. 

A  paper  by  A.  B.  Kinzel,  C.  O.  Bur¬ 
gess  and  A.  R.  Lytle,  all  of  the  Union 
Carbide  &  Carbon  research  laboratory, 
told  how  the  authors  have  devised  and 
developed  methods  of  non-destructive 
testing  of  welds  applicable  to  plates, 
pressure  vessels,  pipe  joints  and  struc¬ 
tural  steel  joints.  The  method  consists 
essentially  of  first  detecting  by  means  of 
a  stethoscope  the  presence  of  any  spots 
in  the  weld  that  are  different  in  charac¬ 
ter  from  the  satisfactory  weld,  and.  sec¬ 
ond,  in  obtaining  special  X-ray  photo¬ 
graphs  of  these  spots,  to  determine  the 
seriousness  of  the  deviation  from 
normal. 

H.  G.  Reist,  of  the  General  Electric 
Company,  in  a  paper  on  the  effect  of  de¬ 
sign  on  the  use  of  welding  in  the  manu¬ 
facture  of  electric  machinery,  stressed 
the  importance  of  designers  of  welded 
machines  forgetting  preconceived  no¬ 
tions  of  shape  and  proportion  based  on 
experience  of  past  construction. 

Special  difficulties  in  the  welding  of 
copper  and  high-copper  alloys,  their 
causes  and  the  methods  of  overcoming 
them,  were  discussed  in  detail  by  Ira  T. 
Hook,  testing  engineer  of  the  American 
Brass  Company. 

Other  contributions  covered  welding 
from  the  angle  of  the  chemist  and  metal¬ 
lurgist,  misconceptions  of  carbon-arc 
welding,  metallic  arc  welds.  X-ray  tests 
at  the  Watertown  (N.  Y.)  Arsenal, 
stresses  in  fillet  welds,  foreign  practice 
in  welding  boiler  tubes  and  drums,  auto¬ 


matic  arc  welding  of  thin  sheets,  laying 
welded-pipe  lines  in  open  country,  elec¬ 
tric  welding  of  field  joints,  and  welding 
of  tubes  and  pipes  for  locomotives  and 
boilers. 


Home  Wiring  Needed 

Major  Rennion’s  Discussion  of  Its  Im¬ 
portance  to  the  Electrical  Industry 

— All  Safe  Methods  Welcome,  He 

Says 

NTEREST  of  the  electrical  industry 

in  securing  a  generous  increase  in 
home  wiring  at  lower  prices  was  ex¬ 
plained  by  Major  H.  S.  Bennion,  direc¬ 
tor  of  engineering  of  the  N.E.L.A.,  in 
an  address  which  was  one  of  the  lead¬ 
ing  features  of  the  convention  of  the 
Northwest  Section  of  the  International 
Association  of  Electrical  Inspectors 
held  at  Vancouver,  British  Columbia, 
on  September  11.  The  unlimited  use  of 
long  portable  cables  and  floor-lamp 
cords  and  the  pennied  fuses  are  both 
positive  indications  of  a  need  for  ex¬ 
pansion  of  house-wiring  systems,  for 
more  circuits,  heavier  circuits  and  more 
outlets,  he  said ;  but  the  more  expensive 
forms  of  wiring  now  in  use  will  not 
lend  themselves  to  this  enlargement. 
Central-station  executives  “hope  for  the 
installation  of  every  foot  of  rigid  con¬ 
duit  that  the  traffic  will  bear  and  all  the 
armored  cable  and  metal  surface  race¬ 
way  as  well.  In  addition,  they  desire 
to  promote  free  use  of  all  other  systems 
of  wiring,  those  that  are  known  as  well 
as  those  that  have  yet  to  be  developed, 
upon  the  single  condition  that  they  com¬ 
ply  with  the  indispensable  provisions  for 
safety.”  Later  in  the  address  Major 
Bennion  intimated  that  he  looked  for 
the  early  advept  of  new,  simpler  and 
probably  cheaper  wiring  methods. 

In  discussing  the  hazard  to  life  of 
voltages  below  150  Major  Bennion  re¬ 
ported  that  the  N.E.L.A.  was  making 
a  thorough  investigation  of  this  subject. 
While  not  completed,  it  did  justify  the 
statement  that  the  rate  for  authenticated 
fatalities  at  less  than  150  volts  to  ground 
will  be  found  to  be  somewhere  between 
one-half  and  three-quarters  of  a  fatality 
per  million  inhabitants  per  annum,  ex¬ 
cluding  the  few  cases  of  public  utility 
employees  working  on  public  utility 
plants.  Most  of  these  accidents  were 
the  result  of  tinkering  and  doing  un¬ 
predictable  things  which  no  reasonable 
code  could  guard  against.  In  fact,  with 
the  “bathtub”  and  “boiler”  and  other 
“non-code”  cases  omitted,  there  are 
about  five  to  ten  cases  each  year  in  this 
country  which  could  be  prevented  by 
code  provisions  if  all  the  attendant  cir¬ 
cumstances  could  be  known  in  advance. 
These  data,  if  confirmed,  serve  as  a 
splendid  testimonial  to  the  art  of  house 
wiring.  “Under  these  circumstances 
does  it  not  appear  a  little  absurd,” 
Major  Bennion  asked,  “to  denounce  sys¬ 
tems  showing  a  modest  departure  from 
some  of  the  conventional  ideas  as  a 
breakdown  of  indispensable  code  stand¬ 
ards?” 

The  address  ended  with  a  plea  to  the 
inspectors  to  keep  an  open  mind  to  new 
methods  and  proposed  modifications. 


President  Hopes  to  Attend 
Dearborn  Celebration 

Twenty-seven  States  to  Participate  in 

Jubilee  Officially  Through  Governors’ 

Messages — Ohio,  Michigan  and  New 

Jersey  Stress  Relation  to  Edison 

ENT  ATI  VE  travel  plans  made  by 
President  Hoover  will,  press  dis¬ 
patches  say,  bring  him  to  Detroit  on 
October  21  in  time  to  address  the  cul¬ 
minating  celebration  of  “Light’s  Golden 
Jubilee”  to  be  held  at  Dearborn  under 
the  auspices  of  Henry  Ford  and  at 
which  Mr.  Edison,  reported  to  be 
rapidly  recovering  from  his  recent 
serious  illness,  is  expected  to  be  present. 

Announcement  comes  from  27  states 
so  far  that  an  official  character  will  be 
given  to  the  celebration  by  Governor’s 
proclamation  or  message.  These  states 
are  Arizona,  Arkansas,  California, 
Florida,  Idaho,  Illinois,  Indiana,  Ken¬ 
tucky,  Maine,  Maryland,  Massachusetts, 
Michigan,  Nevada,  New  Hampshire, 
New  Jersey,  New  Mexico,  North  Caro¬ 
lina,  Ohio,  Oklahoma,  Oregon,  Penn¬ 
sylvania,  South  •  Carolina,  Tennessee, 
Texas,  Utah,  Wisconsin  and  Wyoming. 
Ohio,  where  Edison  was  born ;  Michi¬ 
gan,  where  his  youth  was  passed,  and 
New  Jersey,  where  his  chief  inventions 
were  made,  are  naturally  especially 
eager  to  participate  in  the  jubilee,  and 
their  respective  governors — Myers  Y. 
Cooper,  Fred  W.  Green  and  Morgan 
F.  Larson — in  their  official  utterances 
are  emphasizing  the  connection  of  Eldi- 
son  with  their  commonwealth. 

British  Government  Inquiry  on 
Main-Line  Electrification 

The  British  Minister  of  Transport 
announces  that  the  government  has  had 
under  consideration  the  advisability  of 
obtaining  a  report  upon  the  problem  of 
the  electrification  of  the  main-line  rail¬ 
road  systems  of  the  United  Kingdom.  A 
committee  has  accordingly  been  ap¬ 
pointed.  consisting  of  Lord  Weir  of 
Eastw(Kxl  (chairman).  Sir  Ralph 
Wedgwf)od  and  Sir  William  McLintock. 
The  .secretary  will  be  Colonel  A.  H.  C. 
Trench  of  the  Ministry  of  Transport. 

The  appointment  of  this  committee 
will  in  no  way  interfere  with  or  delay 
any  particular  schemes  of  suburban  or 
other  electrification  which  may  be 
otherwise  under  consideration.  Lord 
Weir  presided  over  the  committee  which 
was  appointed  in  1925  to  review  the 
national  problem  of  tbe  supply  of  elec¬ 
trical  energy,  whose  report  led  to  the 
electricity  (supply)  act  of  1926,  and 
the  establishment  of  the  Central  Elec¬ 
tricity  Board,  responsible  for  the  great 
regional  power  distribution  project.  Sir 
Ralph  Wedgwood  is  the  general  man¬ 
ager  of  the  London  &  North  Eastern 
Railway,  and  Sir  William  McLintock, 
who  has  advised  the  government  on 
many  matters,  was  appointed  by  the 
Transport  Ministry  to  be  the  auditor  of 
the  Central  Electricity  Board.  Colonel 
Trench  is  an  inspecting  officer  of  rail¬ 
ways  under  the  Transport  Ministry. 
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Canada  Adds  200,000  Hp. 

Got'crnmcnt  Rcj’inv  Gh'cs  This  Figure 

for  First  Flalf  of  Year  —  Projects 

I'ndcr  U’av  zvith  Ultimate  Rating  of 

2.000,000  Hp. 

ACCORDING  to  the  midyear  review 
./xof  water-power  activities  in  Canada 
recently  issued  by  the  Department  of  the 
Interior  at  Ottawa,  new  developments 
together  with  additions  to  existing 
plants  have  added  almost  200, (KX)  hp.  to 
the  total  installation  in  the  Dominion 
since  the  l)eginning  of  the  year,  while 
undertakings  are  under  way  which 
when  completed  to  their  designed 
capacities  will  involve  a  total  installa¬ 
tion  in  excess  of  2,000, (KK)  hp. 

The  Ontario  Hydro-Electric  Power 
Commission  has  under  w’ay  the  addition 
to  its  Queeiiston  station  on  the  Niagara 
River  of  the  tenth  unit  of  58,000  hp. 
rating.  Work  has  also  been  resumed 
on  the  54.000-hp.  plant  at  Alexander 
Landing,  on  the  Nipigon  River,  wdiich 
will  he  completed  in  1931.  Two  small 
plants,  one  of  1,8(X)  hp.  at  Elliott  Chute 
on  the  South  River  near  North  Bay  and 
one  of  2,200  hp.  at  Tretheway  Falls  on 
the  South  Muskoka  River,  are  almost 
completed.  In  northern  Ontario  there 
are  two  new  developments — one  of  28,- 
200  hp.  for  the  International  Nickel 
Company  of  Canada  at  Big  Eddy  Dam. 
on  the  Spanish  River,  and  the  other  for 
the  Algoma  District  Power  Company  at 
High  Falls  on  the  Michipicoten  River. 
The  latter  has  an  initial  installation  of 
18,770  hp.,  the  power  being  delivered 
by  a  newly  constructed  transmission 
line  to  Sault  Ste.  Marie.  A  develop¬ 
ment  of  13,000  hp.  capacity  is  in 
immediate  prospect  for  the  Canada 
Northern  Power  Corporation  at  the 
Upper  Notch  on  the  Montreal  River. 

Installations  already  completed  dur¬ 
ing  the  present  year  in  Quel)ec  include 
the  addition  of  fourth  units  to  the 
Chelsea  and  the  Farmers’  Rapids  de¬ 
velopments  of  the  Gatineau  Power 
Company,  of  34,000  hp.  and  24,000  hp. 
respectively,  and  the  second  unit  of 
25,000  hp.  at  the  company’s  Bryson 
development,  on  the  Ottawa  River ;  the 
addition  of  unit  No.  8  of  34.000  hp.  to 
the  Shaw'inigan  Falls  development  of  the 
Shawinigan  Water  &  Power  Company 
and  the  completion  of  the  5.800-hp. 
plant  of  the  city  of  Sherbrooke  at  W'est- 
bury  on  the  St.  Francis  River. 

The  .-Mcoa  Power  Company  is  making 
rapid  progress  with  its  (levelopment  on 
the  Saguenay  River,  which  will  have 
an  initial  installation  of  four  65.000-hp. 
units,  .scheduled  for  completion  in  1931. 
The  ultimate  plan  is  for  an  installation 
of  1.000.000  hp. 

On  the  Riviere  des  Prairies  near 
Montreal  the  Montreal  Lsland  Power 
Company  has  work  well  advanced  on  a 
development  which  will  have  an  initial 
installation  of  six  8.800-hp.  units  and 
which  may  be  in  operation  this  year.  The 
James  Maclaren  Company  has  a  de¬ 
velopment  actively  under  construction 
at  High  Falls  on  the  Lievre  River 
which  is  designed  for  an  initial  in¬ 
stallation  of  90,000  hp.  and  an  ultimate 
capacity  of  120,000  hp. 


In  British  Columbia  construction  was 
started  early  in  the  year  on  a  develop¬ 
ment  for  the  British  Columbia  Power 
Corporation  at  Ruskin  on  the  Stave 
River.  It  is  expected  to  have  the  first 
unit  of  42,500  hp.  in  operation  by  the 
autumn  of  1930  and  a  second  unit  of 
similar  size  in  1931,  The  same  cor¬ 
poration  is  actively  proceeding  with 
the  con.struction  of  a  large  development 
on  Bridge  River,  with  the  expectation 
of  completing  the  initial  installation  of 
56,000  hp.  in  1933,  Other  developments 
are  under  way  in  Alberta  and  Saskache- 
wan  and  the  Maritime  Provinces. 


Claude  Neon  Firm  Fights 
Transfer  of  Rights 

Decision  was  reserved  in  the  Su¬ 
preme  Court  of  New  York  on  .Septem- 
i)er  16  in  a  suit  brought  by  Claude  Neon 
Lights,  Inc.,  to  prevent  the  sale  by  the 
Federal  Electric  Company  of  Chicago, 
controlled  by  Instill  interests,  of  rights 
to  employ  Neon  advertising  and  display 
lights  in  Middle  and  Western  states. 
The  would-be  purchasers  are  the  Rain¬ 
bow  Light,  Inc.,  and  the  Rainbow 
Luminous  Products,  Inc.,  heretofore 
competitors  of  the  Claude  Neon  Lights. 
The  complaining  firm  charges  a  breach 
of  trust  by  the  seller  and  danger  to  the 
plaintiff’s  trade  secrets.  .A  temporary 
injunction  granted  last  week  was  con¬ 
tinued.  the  plaintiff  filing  a  bond  of 
$150,000  to  indemnify  the  defendants 
should  the  injunction  be  vacated  and 
damages  established. 


Electragists  Meet  at  Swamps- 
cott  September  30 

The  twenty-ninth  annual  convention 
of  the  As.sociation  of  Electragi.sts  Inter¬ 
national  will  convene  at  Swampscott, 
Mass.,  for  a  four-day  meeting  beginning 
September  30.  The  meeting,  which  wilt 
be  attended  by  approximately  600  elec¬ 
trical  contractors  and  dealers  from  all 
sections  of  the  country,  is  expected  to 
outrank  in  the  scope  of  its  activities  any 
of  the  kind  held  previously. 

Among  the  speakers  scheduled  to  ad¬ 
dress  the  various  meetings  are  Clyde 
L.  Chamblin  of  San  Francisco,  president 
of  the  association;  Dr.  Hugh  P.  Baker, 
manager  of  the  trade  association  depart¬ 
ment  of  the  Chamber  of  Commerce  of 
the  United  States,  who  will  talk  on 
charting  the  course  for  trade  associa¬ 
tions;  R.  A,  Balzari.  marketing  coun¬ 
selor  of  the  McGraw-Hill  Publishing 
Company,  who  will  discuss  the  industrial 
field  for  motors ;  John  W.  Hooley,  presi¬ 
dent  of  the  Electrical  Contractors  of 
New  York,  who  has  selected  for  his  sub¬ 
ject  “Stabilizing  the  Electrical  Con¬ 
tracting  Business,”  and  J.  E.  Vaughan. 
Jr.,  trade  group  department.  National 
Association  of  Credit  Men.  who  will  dis¬ 
cuss  methods  of  sound  business  practice 
through  credit  control.  Methods  of 
credit  control,  their  application  to  in¬ 
dustry  in  general  and  suggested  im¬ 
provements  are  to  constitute  one  of  the 
major  phases  of  discussion. 


Flathead  River  Hearing 


Federal  Pozver  Commission's  Secretary 
Will  Hold  One  at  Washington  Octo¬ 
ber  28 — More  Applications  from  Pa¬ 
cific  Coast  for  Licenses 


QUESTIONS  involved  in  the  de¬ 
velopment  of  the  Flathead  River  in 
Montana  will  be  considered  at  a  public 
hearing  in  Washington,  October  28, 
before  the  executive  secretary  of  the 
Federal  Power  Commission. 

The  commission  recently  announced 
its  intention  of  acting  favorably  on  the 
application  of  the  Rocky  Mountain 
Power  Company  covering  this  project. 
That  company  applied  for  a  preliminary 
permit  in  1920.  Because  of  engineering 
studies  that  had  to  be  made  the  commis¬ 
sion  was  not  in  a  position  to  act  on 
that  application,  so  the  company  pro¬ 
ceeded  without  a  permit  to  make  its 
preliminary  inve.stigations.  When  the 
studies  made  on  behalf  of  the  commis¬ 
sion  were  completed  the  Rocky  Moun¬ 
tain  company  filed  an  application  for  a 
license. 

In  1928  Walter  H.  Wheeler  filed  a 
conflicting  application.  After  study  the 
staff  of  the  commission  believes  the 
public  interest  would  be  served  best  by 
the  development  of  the  project  by  the 
Rocky  Mountain  company.  Moreover, 
it  has  not  been  convinced  that  Mr. 
Wheeler  has  the  financial  support  neces¬ 
sary  to  undertake  the  project.  Mr. 
Wheeler  objects  to  the  decision  against 
him  and  has  requested  a  hearing.  One 
of  the  points  made  by  Mr.  Wheeler  is 
that  he  will  pay  more  for  the  use  of 
Indian  lands  than  will  the  Rocky  Moun¬ 
tain  company.  Evidence  in  that  con¬ 
nection  will  be  taken  at  the  hearing. 
It  is  planned  also  to  establish  the  ex¬ 
tent  of  the  damage  from  new  lake  levels. 

The  California-Oregon  Power  Com¬ 
pany  has  applied  to  the  Federal 
Power  Commission  for  a  license  cover¬ 
ing  a  constructed  transmission  line 
47  miles  long.  The  line  extends  from 
the  California-Oregon  company’s  Fall 
Creek  plant  to  the  Gold  Ray  power 
plant  in  Jackson  County,  Ore. 

J.  W.  Preston,  Jr.,  of  San  Franci.sco, 
has  applied  for  a  license  covering  a  pro¬ 
posed  development  on  the  South  Fork. 
Licking  Fork  and  Middle  Fork  of  the 
Mokelumne  River.  On  the  Middle  Fork 
it  is  proposed  to  create  a  reservoir  with 
a  capacity  of  20,500  acre-feet.  Diversion 
dams  are  to  be  built  on  South  Fork 
and  on  Licking  Fork.  The  power  house 
will  be  near  the  junction  of  the  South 
and  Middle  Forks.  It  is  planned  to  in¬ 
stall  15,000  kva.  This  application  is 
pursuant  to  a  preliminary  permit  issued 
July  26.  1926. 

W.  P.  Anderson  and  R.  L  Chase 
have  applied  for  a  license  covering  a 
minor  project  on  the  North  Fork  of 
Trinity  River  in  Trinity  County,  Calif. 
The  dam  is  to  be  15  ft.  high,  and  the 
power  is  to  be  used  in  nearby  mines. 

The  Pacific  Power  &  Light  Company. 
Portland,  Ore.,  has  applied  for  a  license 
covering  a  19Fmile  transmission  line  to 
connect  the  line  of  the  applicant  with 
that  of  the  Inland  Light  &  Power  Com¬ 
pany  in  Benton  County. 
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American  Committee  Dines 
Delegates  to  Tokyo 

Delegates  from  European  countries 
on  their  way  to  the  World  Engineering 
Congress  to  convene  in  Tokyo  next 
month  attended  a  dinner  given  in  their 
honor  in  New  York  by  the  American 
committee  on  September  12.  Dr.  Elmer 
A.  Sperry,  chairman  of  the  American 
committee,  presided  and  introduced  Drs. 
Carl  Koettgen,  president  Verein  In- 
genieure  Deutscher  and  general  director 
of  the  Siemens-Schuckert  Works;  Con¬ 
rad  Matschoss,  director  Verein  In- 
genieure  Deutscher,  and  Major  H.  C. 
E.  Cherry  of  England,  who  were  the 
speakers  of  the  evening. 

In  paying  tribute  to  the  engineering 
development  in  America  in  the  past  few 
years.  Dr.  Koettgen  evinced  a  feeling 
that  “Germany  has  profited  and  will  do 
so  from  lessons  of  teamwork,  co-opera¬ 
tion  and  service  which  have  been  so 
notably  effective  in  the  United  States.” 
The  value  of  membership  in  engineer¬ 
ing  societies  was  particularly  stressed 
by  Dr.  Koettgen,  who  added :  “Outside 
of  the  schools  and  colleges  the  institu¬ 
tion  most  deserving  of  credit  for  en¬ 
gineering  advancement  is  your  technical 
press.”  American  experiments  with  and 
practical  use  of  high-pressure  steam  for 
power  generation  particularly  interested 
Dr.  Koettgen,  who  has  done  consider¬ 
able  work  along  this  line,  present  de¬ 
velopment  by  his  organization  involving 
pressures  up  to  4,000  lb.  per  square  inch. 

Dr.  Matschoss  praised  American  en¬ 
gineering  advances,  particularly  in  the 
power  field,  and  invited  participation 
in  the  second  plenary  World  Power 
Conference  to  be  held  in  Berlin  next 
year.  Major  Cherry  told  of  engineering 
tlevelopments  in  Burmah.  Dr.  Koettgen 


and  other  European  delegates  will  join 
in  San  Francisco  the  American  delega¬ 
tion  of  258  engineers  who  sail  to  Japan 
on  October  10.  The  Tokyo  Congress 
will  convene  October  29. 

Electric  Meter  Papers  Fill 
New  York  Meeting 

The  auditorium  of  the  New  York 
Edison  Company  on  West  Twenty- 
seventh  Street  was  again  the  meeting 
place  of  the  Electric  Meter  Section  of 
the  Empire  State  Gas  and  Electric  As¬ 
sociation  on  September  12  and  13.  Two 
sessions  were  held  on  Thursday  and  one 
on  Friday.  Frank  W.  Smith,  vice-presi¬ 
dent  United  Electric  Light  &  Power 
Company,  welcomed  the  delegates,  and 
Charles  S.  Ruffner,  president  of  the  as¬ 
sociation,  made  an  address. 

Other  items  on  the  program  were 
practical  papers  on  the  meter  depart¬ 
ment’s  place  in  the  utility  by  E.  E.  Hill, 
new  developments  in  meters  and  equip¬ 
ment  by  D.  P.  Burleigh,  M.  A.  Zeek, 
H.  Nehls  and  Scott  Lynn ;  nominal  ver¬ 
sus  actual  rating  of  watt-hour  meters  by 
C.  V.  Morey,  service  and  meter  installa¬ 
tion  practice  by  W.  J.  Consler,  testing 
watt-hour  meters  with  the  stroboscope 
by  H.  P.  Sparkes,  accident  prevention 
in  the  meter  department  by  D.  M. 
Thomas,  methods  of  improving  effi¬ 
ciency  of  meter  departments  by  W.  L. 
Carr,  and  new  electric  instruments  and 
circuits  by  B.  W.  St.  Clair.  George 
Roehrig  reported  on  the  meter  school. 

George  B.  Teevan  of  the  Brooklyn 
Edison  Company  was  re-elected  chair¬ 
man  for  the  ensuing  year.  The  annual 
meeting  of  the  association,  held  at 
Upper  Saranac  on  Thursday  and  Friday 
of  this  week,  will  be  reported  in  the 
next  issue  of  the  Electrical  World. 


Gorgas  Steam  Plant  No.  2  of  Alabama  Power 


Built  on  the  Warrior  River,  in  the  Power  Company,  just  completed,  has 

Warrior  coal  fields,  Alabama,  close  a  present  rating  of  60,000  kw.  and 

to  the  70,000-kw,  Gorgas  steam-electric  is  designed  for  an  ultimate  rating 

generating  plant  No.  1,  the  second  of  four  times  as  much.  It  was  briefly 

Gorgas  steam  plant  of  the  Alabama  described  on  August  31  (page  439). 


Briefer  News 
_ )%0 

Southern  Section,  I.A.E.L,  Will 
Hold  First  Meeting  at  Atlanta. — 
The  new  Southern  Section  of  the  Inter¬ 
national  Association  of  Electrical  Inspec¬ 
tors  will  hold  its  first  annual  meeting  on  ' 
October  15  to  17  at  the  Ansley  Hotel, 
Atlanta. 


Lamar,  Colo.,  to  Extend  Munici¬ 
pal  Distribution  Lines. — The  Colo¬ 
rado  Public  Utilities  Commission  has 
granted  permission  to  the  city  of  Lamar, 
Colo.,  to  extend  its  transmission  and 
distribution  lines  to  serve  the  towns  of 
McClave,  Big  Bend  and  Kornman 
Junction,  as  well  as  stations  at  Wiley, 
Hartman,  Granada,  Bristol,  May  Valley 
and  Millwood. 


Referendum  on  Proposed  Munici¬ 
pal  Plant  Sought  in  Sandusky, 
Ohio. — A  petition  for  a  referendum  on 
a  municipal  light  plant  for  Sandusky. 
Ohio,  has  been  filed  with  the  city  au¬ 
ditor-treasurer.  It  bears  the  signatures 
of  1,700  citizens,  who  are  said  to  desire 
to  make  what  they  term  “curbing  the 
Ohio  Public  Service  Company”  the  issue 
of  the  fall  campaign. 


Rochester  Gas  &  Electric  Removing 
Old  State  Dam. — Work  has  been  be¬ 
gun  by  the  Rochester  Gas  &  Electric  Cor¬ 
poration  on  the  removal  of  the  old  state 
Mohawk  Dam  on  the  Genesee  River 
at  Court  Street,  Rochester.  This  dam 
was  originally  built  as  a  part  of  the 
Barge  Canal  Harbor.  The  company’s 
new  Court  Street  dam  having  proved 
efficient,  the  company  is,  in  accordance 
with  its  agreement  with  the  state,  de¬ 
molishing  the  Mohawk  structure. 


New  Substation  for  United  Elec¬ 
tric  Light  of  Springfield,  Mass. — 
Plans  are  being  prepared  by  the  United 
Electric  Light  Company,  Springfield, 
Mass.,  for  a  brick  substation  to  be 
erected  in  Converse  Street  at  an  esti¬ 
mated  cost  of  $350,000,  to  be  completed 
in  1930.  The  substation  will  take  care 
of  street  and  house  lighting  and  power 
in  the  Forest  Park  district  of  Spring- 
field. 


Western  Massachusetts  Com¬ 
panies  Expanding.  —  The  Pittsfield 
(Mass.)  Electric  Company  has  peti¬ 
tioned  the  Massachusetts  Public  Utili¬ 
ties  Commission  for  authority  to  carry 
on  a  public  utility  business  in  the  towns 
of  Hinsdale,  Dalton,  Lanesboro,  Lee, 
Richmond  and  Windsor.  The  Lee 
(Mass.)  Electric  Company  has  also  filed 
a  petition  to  give  electric  light  service 
in  the  towns  of  Tyringham,  Sandisfield 
and  Otis. 


Hydro-Electric  Project  for  San 
Dimas,  Durango,  Mexico. — T.  L. 
Worden,  a  British  engineer  understood 
to  represent  a  syndicate  of  Canadians, 
has  been  making  a  survey  for  a  dam 
and  hydro-electric  plant  near  San 
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Ditnas,  in  the  Mexican  State  of 
Durango.  The  plans  call  for  an  initial 
capacity  of  50, (HK)  hp.  and  an  expendi¬ 
ture  of  approximately  $5.0(M).(M)0.  Mr. 
Worden  says  that  transmission  lines 
will  he  constructed  to  Durango.  .Mazat- 
lan  and  other  towns  and  mining  dis¬ 
tricts  within  a  distance  of  2(M)  miles. 


I.AKKVIKW  (OrK.  )  I'l.ANT  TO  Hk  K.\- 
i.AROED. —  The  California  Public  Service 
Corporation  has  perfected  plans  for  in¬ 
creasing  the  capacity  of  its  electric  plant 
in  Lakeview,  Ore.,  which  will  necessi¬ 
tate  an  expenditure  of  $100.(KK).  In 
addition  to  the  construction  of  a  new 
power  house,  the  company  will  install 
Diesel  generating  units. 


Date  for  Valuation  Hearinc.  on 
I’oRTLAND  (Ore.)  Electric  Power 
C'oMPANY  .Set. — The  Oregon  Public 
.Service  Commission  will  hold  a  public 
hearing  in  Portland  on  October  15  in 
regard  to  the  valuation  and  rates  of 
the  Portland  Electric  Power  Company. 
The  commission  has  been  collecting  data 
for  this  hearing  since  January. 


Westing  house  Lighting  Institute 
Offers  Another  Course.  —  A  funda¬ 
mental  course  in  general  and  decorative 
home  lighting  '”'11  be  offered  by  the 
\\'estinghouse  Lighting  Institute  on 
October  7,  8  and  9  at  the  Grand  Central 
Palace,  New  York  City.  This  course 
is  designed  for  men  and  women  who 
are  interested  in  producing  unusual  and 
attractive  effects  in  home  lighting  and 
will  embixly  a  series  of  talks  and  a  com¬ 
prehensive  inspection  tour  supplement¬ 
ing  the  lectures. 


Hv’dro- Electric  Surveys  for  Vir¬ 
ginia  Rivers.  —  Organization  for  the 
power  survey  of  the  James  River  t«  be 
conducted  by  the  United  States  War 
Department  is  under  way  according  to 
Colonel  Henry  M.  Jewett,  district  engi¬ 
neer  at  Norfolk,  and  a  crew  of  25  men 
will  be  put  into  the  field  some  time  dur¬ 
ing  the  present  month.  The  War  De¬ 
partment  has  set  aside  $145,000  for  a 
similar  survey  of  the  Roanoke  and 
Meherrin  Rivers  and  their  tributaries. 
No  special  sum  has  been  authorized  for 
the  James  River  .study,  but  the  district 
engineer  estimates  that  it  will  cost  more 
than  $80,000. 


City  Attorney  of  Anderson,  Ind., 
Says  Funds  of  City  Plant  May  Be 
Invested  in  City  .Securities. — A  rul¬ 
ing  recently  made  by  the  city  attorney 
of  Anderson,  Ind.,  will  be  of  wide  im¬ 
portance  to  utilities  in  Indiana  if  it  is 
accepted  elsewhere  and  not  overthrown 
by  the  courts.  Arthur  Beckman,  the 
city  attorney,  has  ruled  that  there  is 
nothing  in  the  Indiana  .statutes  to  pre¬ 
vent  the  use  of  money  in  the  depreciation 
reserve  fund  of  municipally  owned 
utilities  for  the  purchase  of  bonds  issued 
against  the  general  fund  of  the  city  and 
that  the  board  of  works  may  authorize 
the  investment  of  the  sinking  funds  and 
any  surplus  funds  of  either  the  electric 
or  other  municipal  plant  in  Anderson 


municipal  bonds.  “The  foregoing  opin¬ 
ion  holds  good  with  reference  to  the 
investment  of  such  funds  in  time  war¬ 
rants  of  the  city  of  Anderson,”  the  at¬ 
torney  .says. 


Alabama’s  “Tri-Cities”  Debating 
Mun  icipai.  Dlstribution. — Sheffield, 
h'lorence  and  Tjiscumbia,  in  northwest¬ 
ern  .‘\labama.  known  in  that  state  as  the 
“Tri-Cities.”  arc  undergoing  an  agita¬ 
tion  for  a  municijial  electric  flistribution 
.system,  and  if  .'>00  signatures  can  be 
obtained  in  Florence,  a  petition  advocat¬ 
ing  such  a  step  will  be  presented  to  the 
City  Commission  there.  The  plan  is 
apjiarently  to  purchase  energy  directly 
from  the  government  plant  at  Muscle 
.Shoals,  not  far  away. 


N.h'.L..K.  Committee  Meetings  Next 
Week. — The  executive  committee  of 
the  Accounting  National  Section.  N.E. 
L.A.,  will  meet  at  the  Palmer  Hou.se. 
Chicago,  on  Septemlier  23  :  the  e.xecutive 
committee  of  the  Public  Relations  .Sec¬ 
tion  at  the  Edison  Building.  Chicago, 
on  September  24,  and  the  national  execu¬ 
tive  committee  at  the  Edi.son  Building 
on  .September  25.  Engineering  Section 
committees  will  meet  at  the  William 
Penn  Hotel.  Pittsburgh,  on  September 
.30  and  October  1  to  3.  the  executive 
committee  of  that  section  convening  on 
October  1. 


Third  Naiional  Fuels  Meeting  to 
Be  Held  at  Philadelphia  October 
7-9. — Training  tbe  fuel  engineer,  pulv^er- 
ized  coal,  stoker  design,  economics  of 
industrial  heating,  electricity  for  indus¬ 
trial  heating  furnaces,  low-temperature 
carbonization,  water-cooled  furnaces  and 
smoke  abatement  will  be  among  the 
topics  dealt  with  at  the  third  national 
fuels  meeting,  which  will  be  held  under 
the  auspices  of  the  Fuel  Division  of  the 
American  Society,  of  Mechanical  Engi¬ 
neers  at  the  Bellevue- .Stratford  Hotel, 
Philadelphia,  on  October  7,  8  and  9. 
More  than  thirty  papers  by  specialists  in 
the  fields  of  fuel  production  and  utiliza¬ 
tion  are  .scheduled. 


Irri(;ation-Pi.u.s-Power  Pi. an  for 
Republican  River.  Neb. — Land  owners 
in  southwestern  Nebraska  who  are  not 
included  in  any  of  the  combination  water 
and  power  surveys  now  being  made  by 
state  and  federal  engineers  in  the  Platte 
Valley  are  agitating  for  similar  develop¬ 
ments  in  the  valley  of  the  Republican 
River.  Meetings  have  been  held  at 
various  towns  interested,  and  .Senator 
Norris,  whose  home  is  in  the  valley, 
is  being  asked  to  aid  the  project,  which 
is  planned  to  irrigate  200,000  acres  be¬ 
tween  Franklin  and  the  Colorado  line, 
as  well  as  supply  power  to  towns  and 
rural  districts. 


McKenzie, -Tenn.,  Seeks  to  Regain 
Power  Plant. — Charging  that  the 
Kentucky-Tennessee  Power  &  Light 
Company  purposely  suppressed  informa¬ 
tion  as  to  reasonable  market  values  in 
the  sale  of  the  McKenzie  (Tenn.)  power 
and  water  plant  in  1926,  and  that  the 


price  received  was  inadeiiuate,  the  city 
of  McKenzie  has  filed  suit  in  the  federal 
court  seeking  return  of  the  plant  with 
profits  which  have  accrued  since  the 
sale  was  consummated.  The  price  paid 
by  the ’company  was  $79,000.  The  city 
now  claims  that  the  plant  was  worth 
twice  that  sum.  By  the  terms  of  the 
.sale  the  company  ac(|uired  a  25-year 
franchise. 


Red  Wing,  .Mi.nn.,  W  ants  to  Gen¬ 
erate  Power  at  Government  Dams. — 
Use  of  the  new  dam  at  Hastings,  Minn., 
for  power-plant  jntrposes  hy  the  city  of 
Red  Wing  might  affect  sewage  disposal 
in  Minneapolis  and  St.  Paul,  represen¬ 
tatives  of  the  Metropolitan  Drainage 
Commission  objected  at  a  hearing  on 
the  power  project  before  Colonel  W.  F. 
Willing  recently,  but  eventually  all  of 
those  in  attendance  approved  the  pro¬ 
ject.  The  Red  W'ing  plan  is  to  develop 
3,600  kw.  immediately  upon  completion 
of  the  dam.  with  an  ultimate  develop¬ 
ment  of  6,000  kw.  That  city  is  prepared 
to  issue  $1,279,000  in  bonds  to  finance 
the  power  plant. 


Making  a  Power-House  Setting 
Attractive.  —  Landscaping  of  the 
grounds  surrounding  the  Spokane  Falls 
in  the  heart  of  Spokane,  W'^ash.,  as  a 
memorial  park  to  the  late  William 
Augustus  W’hite  of  New  York,  for 
many  years  chairman  of  the  board  of 
the  Washington  W'^ater  Power  Com¬ 
pany,  will  be  undertaken  at  once,  ac¬ 
cording  to  the  announcement  of  his 
son.  The  project  calls  for  planting 
lawns,  shrubs  and  trees  to  restore  the 
setting  of  the  falls  as  it  was  forty  years 
ago.  Promenade  walks  will  be  laid  so 
that  all  may  view  the  falls  and,  below 
them,  the  Monroe  Street  power  station 
of  the  Washington  W^ater  Power 
Company. 


First  Unit  ok  .Shuffleton  Steam 
Plant  Completed. — Completion  of  the 
first  37,500-kw.  turbo-generator  at  the 
new  Shuffleton  steam  plant  of  the  Puget 
.Sound  Power  &  Light  Company,  near 
Renton,  Wash.,  is  reported.  Work  is 
proceeding  on  a  second  unit  of  the  same 
size,  which  is  scheduled  to  go  on  the 
lines  next  summer.  The  whole  project 
involves  an  expenditure  of  $7,000,000. 
Two  Stirling-type  boilers  operating  at 
450  lb.  pressure  and  750  deg.  superheat 
will  supply  steam.  Power  will  be  de¬ 
livered  to  a  switching  station  which,  it 
is  .said,  will  be  the  largest  in  the  North¬ 
west  and  into  which  the  output  of  the 
company’s  main  plants,  both  hydro  and 
steam,  will  flow. 


.Steam  Plant  on  Devil’s  River. 
Tex.,  Progressing  Toward  Comple¬ 
tion. — Contruction  work  has  started 
and  rapid  progress  is  being  made  on 
the  Devil’s  River  steam  generating  sta¬ 
tion  of  the  Central  Power  &  Light  Com¬ 
pany  near  Del  Rio.  Tex,  Fifty-two 
caissons  have  been  sunk  through  18  ft. 
of  gravel  to  solid  rock,  and  pump  pits, 
condenser  pits  and  basement  floor  are 
completed ;  ba.sement-floor  walls  are 
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nearly  completed,  and  the  excavation 
for  intake  and  discharge  tunnels  is 
nearly  finished.  The  station  will  consist 
of  two  7,500-kw.  turbo-generators  and 
three  boilers,  with  necessary  auxiliaries. 
Provisions  will  be  made  for  expanison 
to  about  50,000  kw.  The  company  has 
also  two  hydro  plants  in  operation  on 
Devil’s  River. 


Applications  for  Boulder  Dam 
Power  Must  Be  Filed  by  October  1. — 
The  Department  of  the  Interior  has 
sent  out  notices  to  all  prospective  pur¬ 
chasers  of  power  to  be  generated  at 
Boulder  Dam  that  their  applications  for 
such  power  must  be  filed  with  the  de¬ 
partment  in  Washington  not  later  than 
October  1. 


Central  Illinois  Public  Service 
TO  Build  Fifteen-Story  Office 
Building  in  Springfield,  III. — An¬ 
nouncement  has  been  made  that  a  fifteen- 
story  office  building  will  be  erected  at 
Springfield,  Ill.,  by  the  Central  Illinois 
Public  Service  Company.  Razing  of  the 
buildings  now  on  the  site  will  com¬ 
mence  about  November  1,  and  the  new 
building  is  expected  to  be  completed 
about  January  1,  1931.  It  will  be  in 
the  heart  of  the  city,  with  a  frontage 
of  88  ft.  on  Sixth  Street  and  a  depth  of 
145  ft.  on  Adams  Street.  The  Utility 
structure  will  be  built  of  Bedford  stone 
and  win  be  the  largest  office  building 
in  the  city.  Headquarters  for  the  com¬ 
pany,  which  will  occupy  a  large  portion 
of  the  structure,  will  be  there. 


Centralia.  Wash.,  Again  to  Vote 
on  Municipal  Hydro  Project. — At  a 
special  election  to  be  held  on  September 
30  the  voters  of  Centralia,  Wash.,  will 
be  asked  to  approve  for  the  second  time 
plans  for  a  million-dollar  municipal 
power  project  on  the  Nisqually  River. 
The  special  election  was  ordered  by 
the  City  Council  following  the  action  of 
the  State  Supreme  Court,  which  on 
August  24  issued  an  injunction  restrain¬ 
ing  the  city  from  proceeding  with  the 
project,  on  the  ground  that  notice  of 
election,  had  not  been  published  in  the 
city’s  official  newspaper  the  requisite 
number  of  times.  The  suit,  which  wa> 
brought  by  a  Centralia  taxpayer,  was 
carried  to  the  Supreme  Court  after  the 
Lewis  County  Superior  Court  had  dis¬ 
missed  it. 


Early  Morning  Accident  Shows 
St.  Louis  Customers  Value  of  Elec¬ 
tricity. — When  a  disconnecting  switch 
blew  out  at  the  Cahokia  power  plant  of 
the  Union  Electric  Light  &  Power 
Company  of  St.  Louis  at  4:30  a.  m.  on 
September  11  five  turbines  were  put  out 
of  service  and  a  district  50  miles  south 
and  west  and  100  miles  east  of  St.  Louis 
was  affected  in  greater  or  less  degree. 
There  were  no  lights  for  several  hours 
in  a  large  part  of  the  city,  “stop-and- 
go”  traffic  signals  were  put  out  of  com¬ 
mission  and  domestic  electric  motors 
stopped,  as  did  clocks  run  by  a  time 
service  furnished  by  the  power  company. 
At  9  a.  m.  two  of  turbines  were  back  in 
service,  the  others  three  hours  later. 


Items  from  British  Columbia. — 
The  British  Columbia  Electric  Railway 
Company  is  seeking  permission  to  divert 
an  additional  300  sec.-ft.  of  water  from 
Alouette  Lake,  whence  water  is  con¬ 
veyed  to  the  company’s  automatic  gen¬ 
erating  plant  on  Stave  Lake. - Work 

on  the  Falls  River  power  development 
of  the  Northern  British  Columbia 
Power  Company,  near  Prince  Rupert, 
will  begin  alxnit  three  months  after  the 
granting  of  its  application,  according 
to  L.  C.  Jacobs,  construction  engineer. 
The  power  house  will  be  built  about  500 
ft.  above  the  fork  of  the  falls  and  the 
Ecstall  River  and  will  lx?  connectetl  with 
a  dam  750  ft.  distant  by  steel  penstocks. 
The  initial  head  will  l>e  200  ft.,  and 
four  units,  with  a  total  capacity  of  30,000 

h|)..  will  be  installed. - Permission  ha.s 

been  refused  to  the  Duncan  Utilities. 
Inc.,  to  build  a  power  line  to  serve  the 
Cobble  Hill  and  Shawnigan  Lake  por¬ 
tion  of  Vancouver  Island,  the  British 
Columbia  Electric  Railway  Company 
having  obtained  the  right  to  build  such 
a  line. 


Coming  Meetings 

[A  complete  directory  of  electrical 
as.sociation.s,  with  their  secretaries,  is 
published  in  the  first  Lssiie  of  every 
volume.  P'or  latest  list  see  issue  of 
July  6,  page  46.] 

Illuminating  Engineering  Society  — 
Bellevue-Stratford,  Philadelphia, 
Sept.  24-27.  A.  B.  Oday,  29  West 
39th  St.,  New  York. 

Great  Lakes  Division,  N.E.L.A.  — 
French  Lick  Springs,  Ind.,  Sept. 
26-28 ;  Engineering  Section.  Lorain 
Hotel,  Madison,  Wis.,  Oct.  23-26. 
T.  C.  Polk,  room  110,  140  South 
Dearborn,  St.,  Chicago. 

American  Electric  Railway  Association 
— Atlantic  City,  Sept.  30-Oct.  4.  J.  W. 
Welsh,  292  Madison  Ave.,  New  York. 
Association  of  EHectraglsts  Interna¬ 
tional — New  Ocean  House,  Swamp- 
scott.  Mass.,  Sept.  30-Oct.  3.  L.  W. 
Davis,  420  Lexington  Ave.,  New 
York. 

National  Safety  Council  —  Stevens 
Hotel.  Chicago,  Sept.  30-Oct.  4. 

W.  H.  Cameron,  108  East  Ohio  St., 
Chicago. 

National  Electrical  Manufacturers’  As¬ 
sociation — Wardman  Park  Hotel, 
Washington,  Oct.  7-11.  S.  N.  Clark¬ 
son,  420  Lexington  Ave.,  New  York. 
American  Society  of  Mechanical  Engi¬ 
neers — National  fuel  meeting,  Belle- 
vue-Stratfora  Hotel,  Philadelphia, 
Oct.  7-10.  C.  V.  Rice.  29  We.st  39th 
St.,  New  York. 

International  Association  of  Electrical 
Inspectors — Southern  Section,  Anslev 
Hotel,  Atlanta,  Oct.  15-17.  R.  L. 
Gatew’ood,  P.  O.  Box  1743,  Atlanta. 
Kansas  Section,  N.B.L.A. — Wichita, 
Oct.  17-18.  H.  Lee  Jones,  Kansas 
Gas  &  EHectric  Co.,  Wichita,  Kan. 
Public  Utilities  Association  of  'West 
Virginia — Charleston,  W.  Va.,  Oct. 

23- 24.  A.  Bliss  McCrum,  P.  O.  Box 
1483,  Charleston,  W.  Va. 

American  Engineering  Council — May¬ 
flower  Hotel,  Washington,  Oct. 

24- 25.  L.  W.  Wallace,  26  Jackson 
Place,  Washington,  D.  C. 

North  Central  Division,  N.E.L.A. — Ac¬ 
counting  Section,  Nicollet  Hotel,  Min¬ 
neapolis,  Oct.  28  and  29.  J.  W.  Lap- 
ham,  803  Plymouth  Bldg.,  Min¬ 
neapolis. 

Public  Utilities  Association  of  Virginia 
— Chamberlin-VanderbllU  Hotel,  Old 
Point,  Va.,  Nov.  21  and  22.  A.  B. 
Tunis,  306  Grace  Securities  Bldg., 
Richmond,  Va. 

American  Institute  of  Electrical  Engi¬ 
neers — District  meeting,  Chicago, 
Dec.  2-4.  F.  L.  Hutchinson,  33  West 
39th  St.,  New  York. 


Lake  Superior  Company  Gives 
Park  to  Ashland,  Wis. — Lake  Park, 
a  recreation  spot  of  much  attractiveness 
in  Ashland,  Wis.,  has  been  given  to  that 
city  by  the  Lake  Superior  District 
Power  Company  on  condition  that  it  be 
maintained  for  at  least  ten  years. 


We-stern  Washington  Electric’s 
North  River  Project. — The  Western 
Washington  Electric  Light  &  Power 
Company  of  Aberdeen,  Wash.,  has  ob¬ 
tained  a  state  permit  granting  it  water 
rights  on  North  River  for  its  proposed 
hydro-electric  power  plant  in  the  south¬ 
ern  part  of  Grays  Harbor  County.  To 
produce  54,545  theoretical,  or  25,000  in¬ 
stalled,  electrical  horsepower  an  appro¬ 
priation  of  5,0(K)  .sec.-ft.  of  water  is  nec¬ 
essary.  A  total  of  272,000  acre-feet  of 
water  is  to  be  impounded  in  a  reservoir 
to  be  headed  with  a  concrete  arch-type 
dam  153  ft.  in  height,  400  ft.  along 
the  top  and  180  ft.  at  the  bottom.  The 
power  plant  will  be  approximately  10 
miles  south  of  the  south  shore  of  Gray> 
Harbor,  according  to  plans  on  file  in 
Olympia,  Wash.  Completion  of  the 
project  is  expected  by  June,  1932. 


Cost  of  Lighting  Niagara  Bridge. 
— .Advocates  of  public  ownership  have 
claimed  that  a  much  lower  rate  is 
charged  for  lighting  on  the  Canadian 
half  of  the  International  Bridge  at  Niag¬ 
ara  than  is  charged  by  the  American 
company  for  lighting  the  American 
half  of  the  bridge.  .An  inquiry  has  re¬ 
vealed  that  the  total  use  of  electric 
lighting  service  on  the  Canadian  side 
of  the  bridge  during  the  months  of  Janu¬ 
ary,  February,  March,  April  and  May, 
1929,  was  26,620  kw.-hr.  and  the  net 
amount  of  bills  for  this  service  was 
$239.18,  while  the  total  use  of  electric 
i^ervice  for  lighting  the  American  side 
of  the  bridge  during  the  same  period 
was  20,114  kw.-hr.  and  the  net  amount 
of  bills  for  this  service  was  $173.97.  It 
appears,  therefore,  that  during  this  five- 
month  period  the  average  kilowatt-houi 
rate  on  the  Canadian  side  was  0.00898 
cent,  while  on -the  American  side  it  was 
0.00868  cent. 


Newly  Pla.nned  Roa.noke  River 
Plant  May  Ge.nerate  80.(X)0  Hp. — 
.Additional  information  about  the  New 
Vork  interests  that  are  said  to  be  ac¬ 
cumulating  land  in  Mecklenburg  Countj , 
Va.,  for  a  hydro-electric  development 
on  the  Roanoke  River  near  Boydton  is 
to  the  effect  that  an  80.0(X)-hp.  plant  is 
in  contemplation.  The  site  will,  it  is 
said,  eventually  comprise  about  15,000 
acres  of  land.  The  Boydton  site  is 
about  15  miles  above  the  spot  at  Boyd’s 
Mill  where  the  Virginia  -  Carolina 
Tower  Company  proposed  last  winter 
to  construct  a  hydro-electric  plant, 
plans  for  which  were  dropped  when 
the  company  was  bought  by  the  Vir¬ 
ginia  Electric  &  Power  Company.  A 
few  miles  lower  on  the  river  is  the 
Bugg’s  Island  site.  And  farther  south 
are  the  two  sites,  one  in  Virginia  and 
one  in  North  Carolina,  awaiting  de¬ 
velopment  by  the  Virginia  Electric  & 
Power  Company. 
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Wisconsin  to  Take  Rate  Basis 
to  Supreme  Court 

That  efforts  are  to  be  made  by  the 
Wisconsin  Railroad  Commission  to  ob¬ 
tain  from  the  United  States  Supreme 
Court  a  decision  making  the  cost  of  re¬ 
production  less  of  a  controlling  factor 
in  public  utility  valuations  for  rate¬ 
making  purposes  is  a  deduction  made 
from  an  announcement  issued  from  the 
office  of  the  Attorney-General  of  the 
state  that  the  decision  of  the  United 
States  District  Court  for  the  Western 
District  of  Wisconsin  in  the  Washburn 
waterworks  case  is  to  be  appealed  to 
the  United  States  Supreme  Court  in 
behalf  of  the  Railroad  Commission. 

In  this  case  the  commission  fixed  the 
valuation  of  the  property  of  the  Wash¬ 
burn  company  for  a  rate-making  basis 
at  $75,000,  although  it  was  admitted  that 
the  cost  of  reproduction  of  the  plant 
would  be  in  excess  of  ^7,000.  Three 
United  States  judges  tried  the  case  in 
April  and  set  aside  the  rate  order.  It 
is  this  decision  that  is  now  being  ap¬ 
pealed.  In  its  order  the  Railroad  Com¬ 
mission  cited  among  other  reasons  for 
fixing  a  value  less  than  the  cost  of  re¬ 
production  a  shrinkage  in  the  consump¬ 
tion  of  water  at  Washburn  due  to  a 
falling  off  in  population.  An  increase  in 
rates  is  now  in  force  there,  protected 
by  an  injunction  from  the  United  States 
courts. 

Commission 

Rulings 

r/tk  _ _;r%0 

Right  ok  Emi.n’ent  Domain  on  Shore 
OK  Genesee  River  Granted  Where  No 
(^VERKLOW  OR  DIVERSION  Is  INVOLVED. — 
The  New  York  Public  Service  Commission 
on  September  13  approved  a  recommenda¬ 
tion  permitting  the  Rochester  Gas  &  Elec¬ 
tric  Corporation  to  exercise  the  right  of 
eminent  domain  in  respect  to  certain  real 
property  in  Rochester  whjch  is  required 
for  the  development  of  water  power  in 
tlie  Genesee  River.  The  consent  of  the 
owners  of  the  property  to  issuance  of  a 
certificate  of  public  convenience  and  neces¬ 
sity  was  filed,  as  was  a  resolution  of  the 
Rochester  Common  Council  consenting  to 
the  raising  of  the  waters  of  the  Genesee 
River  and  the  condemnation  of  lands.  The 
company  seeks  only  the  additional  land  that 
lies  between  the  flowage  line  of  the  old 
dam  and  the  flowage  line  of  its  new  dam 
on  the  Genesee  River  when  it  is  in  maxi¬ 
mum  operation,  and  the  commission  de¬ 
clared  it  in  the  public  interest  that  addi¬ 
tional  power  should  be  developed  by  the 
acquisition  of  this  strip.  There  would  be 
no  overflow  of  usable  land,  since  the 
project  is  developed  in  a  gorge.  The  state 
has  never  granted  to  any  person  or  cor¬ 
poration  the  right  to  divert  waters  from 
the  Genesee  River  and  no  diversion  rights 
are  effected,  the  commission  said. 


Contracts  Between  Power  Companies 
TO  Sell  and  Buy  Energy. — In  adjusting 
the  rates  of  the  Pacific  Power  &  Light 
Company  for  its  Yakima-Walla  Walla  dis¬ 
trict.  the  Washinjrton  Department  of  Pub¬ 
lic  Works  dealt  with  the  purchase  of  power 
by  the  Pacific  Power  &  Light  from  the 


Washington  Water  Power  Company.  The 
commission  said  that  a  few  of  the  many 
important  features  entering  into  a  deter¬ 
mination  of  rates  to  be  charged  by  contract 
for  service  between  utilities  are  the  type 
of  business,  the  date  and  length  of  the  con¬ 
tract,  the  size  and  character  of  the  load, 
whether  the  energy  to  be  purchased  is  for 
power,  necessary  load  expenditures,  size  of 
the  peak-load  factor  and  distance  of  trans¬ 
mission.  The  utility  selling  power  by  con¬ 
tract  to  another  utility  should,  the  commis¬ 
sion  said,  receive  the  fixed  charges  on  all 
equipment  necessary  to  furnish  the  amount 
of  power  required  and,  in  addition,  should 
receive  an  amount  equal  to  the  operating 
expenses  to  generate  the  energy  used  by  the 
purchaser.  The  commission  observed  that 
a  fair  comparison  of  contracts  fixing  rates 
for  service  between  utilities  is  virtually  im¬ 
possible  as,  like  many  other  legal  instru¬ 
ments,  the  difference  in  one  or  more  clauses 
places  the  instruments  on  an  entirely  dif¬ 
ferent  basis. 


What  Constitutes  an  Extension  to 
A  Hydro-Electric  Plant? — Refusing  to 
entertain  the  Tennessee  Eastern  Electric 
Company’s  plea  that  in  seeking  a  permit 
for  a  hydro-electric  plant  on  the  South 
Fork  of  the  Holston  River  its  allied  com¬ 
pany,  the  Tennessee  Eastern  Power  Com¬ 
pany,  was  merely  asking  authority  to  en¬ 
large  an  existing  plant  and  therefore  should 
be  preferred  to  a  rival  applicant,  the  Ten¬ 
nessee  Railroad  and  Utilities  Commission 
said  that  the  contention  was  unsound.  The 
commission  observed:  “Even  if  the  appli¬ 
cation  had  been  made  by  the  Tennessee 
Eastern  Electric  Company,  which  does  have 
a  development  on  a  different  watershed 
over  on  the  Nolachucky  River  and  serves 
the  public  as  an  operating  utility,  such  com¬ 
pany  would  not  fall  within  the  exceptions 
contained  in  the  act  of  1923.  If  this  could 
be  considered  an  extension  of  an  existing 
utility,  there  is  not  a  power  site  located  on 
any  stream  in  the  State  of  Tennessee  which 
could  not  be  pre-empted  by  some  other 
operating  utility,  because  there  is  not  a 
county  in  the  state  which  is  not  already 
served  by  or  adjacent  to  some  operating 
public  utility  which  could  claim  that  it  was 
only  extending  an  existing  plant.” 


Seasonal  and  Permanent  Customers. 
— customer  of  the  Eastern  New  Jersey 
Power  Company  protested  against  a  charge 
of  $3  for  the  disconnection  of  electric  serv¬ 
ice  to  his  summer  residence  at  a  seaside 
resort,  claiming  that  he  did  not  come  under 
the  companjr’s  rule  covering  service  for 
less  than  six  months.  The  New  Jersey 
Board  of  Public  Utility  Commissioners  dis¬ 
missed  the  complaint,  holding  the  charge 
to  be  reasonable,  but  made  the  following 
comment ;  “Customers  taking  service  con¬ 
tinuously  for  several  years  do  not  impose 
a  recurring  cost  for  connecting  and  dis¬ 
connecting  their  service ;  seasonal  cus¬ 
tomers  do.  Hence  it  is  reasonable  that  the 
electric  utility  should  segregate  such  cus¬ 
tomers  and  impose  a  proper  charge  for 
connection  and  disconnection  of  service  on 
the  customers  entailing  such  seasonal  costs. 
The  record  indicates  that  in  this  case  the 
service  man  had  to  make  several  visits 
before  he  could  obtain  a  reading  of  the 
meter  inside  the  house,  although  the  actual 
disconnection  had  already  been  made  on  the 
outside.  This  charge,  in  territory  having 
a  large  proportion  of  seasonal  customers, 
should  be  imposed  upon  making  the  con¬ 
nection  of  service,  thus  avoiding  confusion 
and  dispute  at  the  termination  of  service 
for  the  season,  be  it  four  months  or  eight 
months.  The  company’s  rule  should  be 
amended  to  cover  a  season  and  not  a  defi¬ 
nite  number  of  months.” 


Recent  Court 
Decisions 

C/^ _ ^ 

Technical  Objections  to  Trial 
Where  Man  Was  Convicted  of  Meter 
Jumping  Overruled. — State  vs.  Rousten 
was  a  meter-jumping  case  in  which  the  de¬ 
fendant,  who  was  convicted,  appealed  on 
various  technical  grounds,  taking  exception 
to  the  admission  of  certain  evidence  and 
to  the  form  of  the  indictment  and  main¬ 
taining  that  the  intercepted  energy  was  not 
supplied  to  him  personally,  as  charged,  but 
to  a  bakery  of  which  he  was  proprietor. 
These  exceptions  were  all  brushed  aside  by 
the  Supreme  Court  of  New  Hampshire, 
which  sustained  the  conviction.  (146  At. 
870.)* 


Nebraska  Law  Providing  for  Hydro- 
Electric  Districts  Unconstitutional. — 
The  Nebraska  Supreme  Court  has  issued 
a  mandate  enforcing  its  findings  in  Searle 
vs.  Yensen,  in  which  it  held  unconstitu¬ 
tional  the  law  which  permits  the  organiza¬ 
tion  by  cities  and  rural  communities,  act¬ 
ing  alone  or  jointly,  of  hydro-electric 
districts,  with  power  to  issue  bonds  to 
construct  power  plants  and  lines  or  for  dis¬ 
tribution  systems  alone.  The  case  came  to 
the  court  from  Scotts  Bluff  County,  where 
communities  sought  to  take  advantage  of 
the  nearness  of  government  power  develop¬ 
ments  in  connection  with  irrigation  dams. 
The  court  held  that  the  act  sought  to  con¬ 
fer  legislative  powers  on  the  courts,  and 
the  decision  carried  down  with  it  a  law 
enacted  at  the  last  legislative  session  which 
contained  the  same  defects.  The  decisive 
character  of  the  finding  led  the  state  to 
waive  its  right  to  file  a  motion  for  a  re¬ 
hearing,  and  with  the  issuance  of  the  man¬ 
date  goes  final  condemnation  of  the  act. 


Prevention  of  Competition  an  In¬ 
herent  Purpose  of  Commission  Regu¬ 
lation. — Competition  previously  permitted, 
if  not  encouraged,  by  the  West  Virginia 
Public  Service  Commission  has  been  de¬ 
clared  by  the  highest  court  of  that  state 
to  be  something  which  it  is  the  commis¬ 
sion’s  duty  to  prevent.  In  Huntington 
Brick  &  Tile  Company  vs.  United  Fuel 
Gas  Company  the  court  said :  “It  is  very 
manifest  from  the  state  and  federal  statutes 
on  the  subject  that  the  principal  purpose 
of  all  commission  regulation  of  public 
service  corporations  is  to  require  uni¬ 
formity  in  rates,  prevent  unjust  discrimina¬ 
tion  in  rules  and  practices  by  them,  un¬ 
necessary  duplications  of  plants  and  facili¬ 
ties,  and  unjust  burdens  upon  the  public 
resulting  therefrom,  or  ruinous  competi¬ 
tion  between  persons  and  corporations  em¬ 
ployed  in  the  public  service.”  The  com¬ 
mission,  says  Public  Utilities  Fortnightly, 
filed  a  very  carefully  prepared  petition  for 
rehearing,  pointing  out  among  other  things 
that  the  court  had  repeatedly  held  previ¬ 
ously  that  the  commission  is  limited  to  the 
powers  conferred  by  statute,  whereas  in  its 
latest  opinion  the  court  had  read  into  the 
statute,  by  implication  only,  a  power  in  the 
commission  to  relieve  the  public  service 
corporation  from  the  performance  of  one 
of  its  fundamental  duties,  thereby  usurp¬ 
ing  to  the  court  a  legislative  function,  con¬ 
trary  to  the  constitution  of  the  state. 
Nevertheless  a  rehearing  was  refused  by 
the  court,  and  the  commission  has  accepted 
its  construction  of  the  law. 


*The  left-hand  numbers  refer  to  the  volume 
and  the  right-hand  numbers  to  the  page  of 
the  National  Reporter  System. 
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News  About  Electrical  Men 


P.  S.  Arkwright  Heads  Edison  in  the  United  States  and  Canada. 

.7  .  Mr.  Slater  has  devoted  considerable 

Illurmnating  Companies  ti 

H  Preston  S.  Ark- 
wright,  president  of 
the  Georgia  Power 
Company,  was  elec- 
ted  president  of 
the  Association  of 
Edison  Illuminat¬ 
ing  Companies  at 
the  recent  conven¬ 
tion  held  in  Que¬ 
bec.  The  selec¬ 
tion  of  Mr.  Ark¬ 
wright  as  president  of  this  national  as-  F 
sociation  brings  to  its  head  a  man  who  E 
has  won  the  recognition  of  the  electrical  p 
industry  on  frequent  occasions.  c 

A  native  of  Georgia  and  a  graduate  ii 
of  the  University  of  Georgia,  Mr.  Ark-  I 
wright  practised  law  in  Atlanta  for  ten  i« 
years  before  he  entered  the  public  utility  tl 
field  as  president  of  the  Georgia  Rail-  I 
way  &  Electric  Company  on  its  organi-  p 
zation  in  1902.  His  success  in  building  V 
up  a  consolidated  system  out  of  a  dis-  v 
organized  situation  attracted  the  atten-  C 
tion  of  the  light  and  power  executives  F 
throughout  the  country  and  in  a  short  n 
time  he  was  among  the  industry’s  pro-  a 
gressive  leaders.  During  his  tenure  of  o 
the  office  of  president  of  the  Atlanta  chairman  of  the  board  of  the  Niagara 
utility  company  hydro-electric  power  Falls  Power  Company,  tendered  his 
development  in  that  section  of  the  resignation.  Walter  P.  Cooke,  who  has 
country  has  made  gigantic  strides  and  served  as  secretary  since  the  organiza- 
many  development  projects  have  been  tion  of  the  company  in  1925,  also  re- 
successfully  undertaken.  In  addition  to  signed. 

being  chief  executive  of  the  Atlanta  Paul  A.  Schoellkopf,  the  new  chair- 
company,  Mr.  Arkwright  is  president  man.  was  formerly  president.  For  a 
and  a  member  of  the  board  of  directors  number  of  years  he  had  been  a  leading 
of  the  Columbus  Electric  &  Power  figure  in  the  electric  light  and  power 
Company.  industry  and  in  the  industrial  and  com- 


Buffalo,  Niagara  &  Eastern 
Elects  New  Officers 


During  his  army  career  he  was  in 
1^.  iflHH  charge  of  construction  and  engineering 
projects  in. practically  all  parts  of  the 
sral  manager  and  United  States  and  its  possessions 
s^retary.  Jacob  Colonel  Kelly  has  also  served  as  chief 
has  been  chair-  engineer  of  the  Federal  Power  Com- 
November,  1926,  mission  and  director  of  engineering  for 
me  was  chairman  the  National  Electric  Light  Associa- 
tion.  He  is  a  grad- 
of  the  United 
States  Military 
Academy  at  West 

Point  the  I 

Sheffield  Scientific 

School  of  Yale  Uni-  1  ^  J 

Charles  D.  War- 
ren  has  for  a  num- 
tier  years  been 

assistant  secretary  AflU 

of  the  Buffalo 

General  Electric  Company  and  as¬ 
sistant  secretary  of  the  Buffalo,  Niag¬ 
ara  &  Eastern  Power  Corporation 
since  its  organization.  He  received  his 
training  in  the  power  industry  with 
the  Buffalo  General  Electric  Company, 
working  in  practically  all  phases  of  the 
business. 


Obituary 
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Financial  and  Statistical  News 

_ : _ -  _ _ 


PUBI-ICITV'  directed  to  the  high  prices  of  some  of  the  stock  mar¬ 
ket  leaders,  especially  by  bear  interests,  tends  to  obscure  the  fact 
that  many  standard  stocks  are  now  selling  far  below  the  year’s 
high.  This  is  obviously  brought  about  by  periodic  corrective  move¬ 
ments  which  have  occurred  about  every  two  weeks  on  the  average. 

- Fifteen  representative  utility  and  utility  investment  com¬ 
pany  common  stocks  on  September  16  averaged  21  points  below  their 
tops.  The  range  of  recession  from  top  prices  was  eight  to  57  points. 

- Bidding  for  control  of  operating  units  on  the  part  of  invest¬ 
ment  trusts  and  other  large  groups  continues  to  be  a  bullish  market 
factor,  apart  entirely  from  the  heavy  minority  buying  which  has  been 
attributed  to  the  trusts. 


Pacific  Gas  &  Electric 
to  Issue  Rights 

Directors  of  the  Pacific  Gas  &  Elec¬ 
tric  Company  have  authorized  the  issu¬ 
ance  to  common-stock  holders  of  two 
separate  rights  to  purchase  additional 
common  stcKk.  The  first  right  will  be 
to  purchase  one  additional  share  at  $25 
for  each  ten  shares  held  and  the  second 
permits  the  purchase  of  one  additional 
share  at  $55  for  each  ten  shares  held. 
Rights  will  apply  to  stockholders  of 
record  of  approximately  Sept.  30.  The 
first  right  is  called  “par  offering  No.  5” 
and  is  similar  to  others  offered  a*’  inter¬ 
vals  since  1925.  The  second  is  a  spe¬ 
cial  offering.  The  funds  derived  from 
the  sale  of  vstock  under  these  offerings 
will  be  used  in  the  execution  of  the 
company’s  construction  program,  which 
includes  extensive  additions. 


Utilities  Power  &  Light  Report 
Shows  Increased  Revenue 

In  the  annual  report  just  issued  cov¬ 
ering  the  twelve  months  ended  June  30, 
1929,  the  Utilities  Power  &  Light  Cor¬ 
poration  shows  gross  revenue  amounting 
to  $48,326,766,  as  compared  with  $43,- 
240,584  for  the  year  ended  Dec.  31, 
1928,  and  net  revenue  totaling  $9,602,589, 
as  against  $9,211,933  for  the  year  ended 
Dec.  31,  1928.  Gross  revenue  for  the 
twelve  months  ended  June  30,  1929,  was 
$19,763,020  greater  than  that  for  the 
twelve  months  ended  June  30,  1928,  and 
the  net  income  after  all  deductions  was 
$3,020,678  greater.  But  these  increases 
are  due  in  part  to  the  inclusion  of  earn¬ 
ings  of  properties  acquired  subsequent 
to  the  issuance  of  the  first  report.  Sub¬ 
sidiaries  of  the  Utilities  Power  &  Light 
Corporation  include  the  Central  States 
Utilities  Corporation,  Colonial  Gas  & 
Electric  Company,  Eastern  New  Jersey 
Power  Company,  Indianapolis  Power  & 
Light  Company,  Interstate  Power  Com¬ 
pany.  Laclede  Gas  Light  Company  and 
the  Greater  London  and  Counties  Trust, 
Limited. 

To  meet  the  increasing  demands  for 


service  in  the  territory  of  the  properties 
located  in  Indiana,  a  superpower  plant 
of  160,000  kw.  capacity  is  being  built  on 
the  White  River,  near  Indianapolis. 
This  plant  will  be  in  operation  in  the 
autumn  of  next  year.  The  growth  of 
the  New  Jersey  properties  has  made 
necessary  additional  generating  capac¬ 
ity,  which  is  being  provided  for  by  a 


CERTAIN  rulings  recently  adopted 
by  the  New  York  Stock  Exchange 
with  a  view  to  safeguarding  investors, 
relating  in  part  to  the  investment  trust, 
are  of  interest  to  the  utility  field,  in 
view  of  the  increasing  importance  of 
that  in.stitution  in  this  field.  They  also 
relate  to  policies  such  as  payment  of 
stock  dividends,  and  refer  to  the  issue 
of  non-voting  stocks,  which  have  been 
prevalent  more  or  less  in  the  utility  in¬ 
dustry. 

Referring  to  a  provision  recently  in¬ 
corporated  in  the  Stock  E.xchange  rul¬ 
ings  to  the  effect  that  investment  trusts 
should  not  include  stock  dividends  in 
their  income  accounts,  the  report  of 
the  special  committee  on  stock  divi¬ 
dends  says : 

The  interest  of  the  Stock  Exchange  in 
the  method  by  which  companies  account  for 
stock  dividends  arises  out  of  its  consistent 
policy  of  attempting  to  obtain  in  connec¬ 
tion  with  corporate  returns  such  a  clear 
disclosure  of  the  relevant  facts  as  will 
enable  the  investor  properly  to  appraise  the 
listed  securities  in  which  he  is  inter¬ 
ested.  .  .  . 

Coincident  with  the  development  of  the 
.stock  dividend  there  has  taken  place  the  de¬ 
velopment  of  the  less  than  $100  par  and  of 
the  no-par  value  stock,  together  with  the 
practice  of  having  large  capital  or  paid-in 
surpluses,  and  these  relatively  new  concep¬ 
tions  have  led  with  increasing  frequency 
to  the  corporate  practice  of  partial  or  com¬ 
plete  recapitalization  through  the  form  of 
so-called  “split-ups.’’ 

As  a  matter  of  definition,  from  the  point 
of  view  of  the  exchange,  a  true  stock  divi¬ 
dend  represents  the  capitalization  in  whole 


superpow^er  plant  of  200,000  kw.  on  the 
Raritan  River,  to  be  in  operation  by 
June  of  next  year. 

The  total  dividends  paid  during  the 
twelve  months  were  $4,740,969,  leaving 
a  surplus  for  the  year  of  $1,258,199. 


France  Has  6,085,756  Kw. 

The  Syndicat  des  Entrepreneurs  de 
Reseaux  et  de  Centrales  Electriques  has 
recently  issued  a  return  on  the  position 
of  electricity  supply  in  France  at  the 
beginning  of  the  present  year.  It  shows 
that  out  of  37,981  towns  and  villages  in 
the  country  22,479,  or  60  per  cent,  have 
now  a  supply  of  electricity  available,  as 
against  only  about  6,000  at  the  end  of 
the  war,  and  that  the  total  capacity  of 
the  public  .service  electricity  plants  now 
in  operation  in  France  is  6,085,756  kw., 
made  up  of  4,349,017  kw.  in  steam 
plants,  1.599,677  kw.  in  hydro-electric 
stations  and  137,062  kw.  in  miscel¬ 
laneous  installations. 


or  in  i)art  of  past  or  current  earnings,  while 
the  split-up  has  not  of  necessity  any  rela¬ 
tion  to  earnings  and  may  mean  nothing 
more  than  a  change  in  the  form  in  which 
ownership  in  an  existing  situation  is  ex¬ 
pressed. 

What  the  new  ruling  says,  in  short, 
is  that  corporations  whose  stock  is  listed 
on  the  New  York  Stock  Exchange  and 
who  pay  stock  dividends  must  indicate 
clearly  whether  such  dividends  capita¬ 
lize  past  earning  power  or  are  merely 
an  increase  in  the  number  of  shares 
through  what  is  equivalent  to  a  spilt- 
up  of  their  stock.  The  object  is  to  pre¬ 
vent  misleading  accounting  practices 
w’hich  may  deceive  the  investor.  There 
is  obviously  no  criticism  of  the  stock 
dividend  as  such,  but  the  ruling  is 
considered  advisable  in  view  of  the 
large  number  of  corporations  adopting 
this  policy  for  the  first  time. 

Referring  to  the  handling  of  stock 
dividends  received  for  the  account  of 
investment  trusts  and  holding  com¬ 
panies,  the  report  says :  “At  the  present 
time  it  appears  as  if  the  exchange 
could  go  no  further  than  to  take  the 
position  that  it  will  raise  no  objection 
to  the  method  by  which  investment 
trusts,  holding  companies  and  others 
account  for  stock  dividends  received  by 
them  and  not  realized  upon,  provided 
there  is  the  fullest  disclosure  of  the 
procedure  adopted,  and  provided  that 
these  are  not  included  in  the  income 
accounts  of  the  receiving  companies 
at  a  greater  dollar  value  per  share  than 
that  at  which  they  have  been  charged 
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to  income  account  or  earned  surplus 
account  by  the  paying  companies.  The 
manner  in  which  receiving  companies 
account  for  stock  dividends  received  by 
them  and  realized  upon  during  the 
period  under  review  is  a  matter  which 
the  committee  will  pass  on  in  connec¬ 
tion  with  each  specific  instance. 

Ruling  in  Re  Investment  Trusts 

Another  ruling  of  the  Stock  Ex¬ 
change  has  to  do  with  the  formation  of 
investment  trusts  by  exchange  members. 
It  requires  that  where  members  are 
contemplating  organizing  and  publicly 
offering  the  securities  of  an  investment 
trust  the  advertisements  and  circular, 
and  also  a  copy  of  the  charter  and  by¬ 
laws  of  the  proposed  corporation  and 
any  management  or  other  similar  con¬ 
tract  be  submitted  to  the  committee  in 
duplicate  prior  to  the  date  of  offering. 
This  is  merely  a  means  of  controlling 
the  growth  of  the  investment  trust 
movement  so  far  as  exchange  members 
are  concerned. 

No  further  ruling  was  made  on  the 
question  of  non-voting  stock,  although 
it  has  recently  been  the  policy  of  the 
Stock  Exchange  not  to  list  non-voting 
common  stock. 


Cheap  Domestic  Power 
May  Penalize  Industry 

According  to  a  serial  report  of  the 
water-power  development  committee  of 
the  National  Electric  Light  Association, 
which  is  now  on  the  press,  "a  saving 
of  a  few  dollars  a  year  to  the  individual 
householder  in  cost  of  energy  for  do¬ 
mestic  use  through  subsidizing  that  .ser¬ 
vice  at  the  expense  of  industrial  users 
is  not  to  be  comparetl  with  the  advan¬ 
tages  of  steady  employment,  regular 
wages  and  the  consequent  higher  stand¬ 
ard  of  living.” 

In  the  opinion  of  the  committee  suffi¬ 
ciently  low  industrial  rates  make  it  pos¬ 
sible  for  large  industries  to  be  built 
up,  producing  abrasives,  metal  alloys, 
aluminum,  bleaching  materials,  etc.,  at 
much  lower  cost  than  they  can  other¬ 
wise  be  produced.  “This  is  passed 
along  to  the  ultimate  consumer  every¬ 
where,”  continues  the  report,  “when 
he  purchases  automobiles,  kitchen  uten¬ 
sils,  cutlery,  .soap,  newspapers,  tools,  etc.. 


Comparison  of  Growth  of  Power  and 
Business  in  Ontario  and  Quebec 

PercentaKe  Increases,  1925  to  1927 


Quebec,  Ontario, 
Per  Cent  Per  Cent 


^  Population . 

Electric  Power 

Main  primary  horsepower . 

Capital  invested  . . 

Kilowatt-hours  generated . 

Manufacture 

Capital  invested. . . . 

Employees . 

Salaries  and  wages . 

Value  added  by  manufacture  . 
“Value  added,”  per  capita. 
“Value  added,”  per  employee 
Business  and  Wealth 

Bank  debits  to  individual 

accounts . 

Building  permits  in  cities . 


3.3 

2.7 

23  9 

6  0 

31  7 

10  3 

61.3 

28  2 

21.2 

10.0 

16.6 

11.9 

20  1 

15.6 

26.5 

17.2 

22.5 

14  1 

8.5 

4  8 

49.2 

30  3 

65.8 

33  4 

Furthermore,  this  low-cost  energy  is 
fundamental  to  the  growth  and  ex¬ 
pansion  of  that  class  of  basic  industry, 
“In  Canada  we  have  two  fairly  large 
examples  of  different  ways  of  using 
cheap  water  power.  For  about  fifteen 
years  Ontario  Province  has  been  op¬ 
erating  to  favor  the  domestic  consumer 
at  the  expense  of  the  commercial  and 
industrial  user,  whereas  for  about  five 
or  six  years  Quebec  Province  has  fol¬ 
lowed  a  policy  of  using  its  cheap  water 
powers  to  stimulate  industrial  growth. 
While  the  Quebec  policy  has  not  been 


in  existence  long  enough  to  obtain  full 
effect,  it  was  thought  that  a  compari- 
.son  of  the  growth  of  industry  in  Quebec 
and  Ontario  might  give  some  indication 
of  the  results  obtained  under  the  differ¬ 
ent  policies.  \y.  M.  Carpenter,  research 
statistician  of  the  National  Electric 
Light  Association,  has  compiled  the  ac¬ 
companying  table  from  data  furnished 
by  the  Bureau  of  Statistics,  Ottawa, 
Canada.  The  table  shows  results  which 
are  certainly  worth  consideration  by 
statesmen,  financiers  and  economists  in 
this  country.” 


American  &  Foreign  Power 
Doubles  Its  Earnings 


Almost  doubling  its  gross  earnings 
and  showing  an  increase  of  65  per 
cent  in  its  assets  during  the  year  ended 
June  30,  the  American  &  Foreign  Power 
Company  is  approaching  the  half-bil- 
lion-dollar  class.  This  group  of  proper¬ 
ties,  serving  sections  of  a  score  of 
progressive  countries  in  South  America 
and  elsewhere,  has  shown  unusually 
rapid  growth  and  today  appears  to  have 
entered  upon  an  era  of  still  more  rapid 
expansion  and  development.  There  is 


American  &  Foreign  Power  Earnings 
Since  1925 

•Year  ended  June  30 

evidence  that  the  expansion  of  its  sub¬ 
sidiaries  will  parallel  the  earlier  growth 
of  the  utility  industry  in  this  country. 

The  report  of  American  &  Foreign 
Power’s  subsidiaries,  just  issued,  cover¬ 
ing  the  year  ended  June  30,  shows  gross 
earnings  of  $45,554,230,  against  $24,177,- 
970  a  year  ago.  Net  earnings  were  up 
over  83  per  cent  to  $23,502,343.  The 
balance  applicable  to  the  parent  company 
rose  from  less  than  $10,000,000  to  $20,- 
399,027,  and  the  balance  of  this  appli¬ 
cable  to  American  &  Foreign  common 
was  $5,104,066,  against  $1,459,781  a  year 
ago.  This  represents  $3.43  per  share  on 
the  number  of  shares  outstanding  at 
June  30,  against  $1.17  for  1928. 

According  to  the  company’s  report,  a 
part  of  the  total  purchase  price  has  been 
paid  upon  certain  properties  being  ac¬ 
quired.  The  latest  available  report 
shows  annual  gross  earnings  of  these 
properties,  including  earnings  of  the 
Shanghai  International  Settlement  mu¬ 
nicipal  electric  plant  recently  acquired 


and  one  property  under  firm  purchase 
contract,  as  well  as  all  companies 
directly  or  indirectly  controlled,  at  about 
$74,500,000  and  net  earnings,  before 
depreciation,  at  $38,000,000. 

Investment  Company  Bids  for 
Pacific  Coast  Utilities 

Further  bidding  for  stock  of  the 
Pacific  coast  utility  systems  is  under 
way,  this  time  on  the  part  of  the  Public 
Utility  Holding  Corporation  of  America, 
an  investment  trust  recently  floated  by 
the  Harris  Forbes  Corporation,  Ameri¬ 
can  Founders  Corporation  and  United 
Founders. 

The  offer  made  by  the  new  corpora¬ 
tion  in  the  case  of  Pacific  Lighting  Com¬ 
pany  was  three  shares  with  warrants 
attached  and  two  detached  warrants  for 
each  share  of  Pacific  Lighting  Company 
common  stock.  For  each  common  share 
of  the  Southern  California  Edison  Com¬ 
pany  it  offers  two  of  its  shares  with 
warrants  attached  and  one  detached 
warrant ;  for  each  common  share  of  the 
Pacific  Gas  &  Electric  Company  it  of¬ 
fers  two  shares  with  warrants  attached 
and  two  detached  warrants.  / 

In  the  case  of  the  Pacific  Lighting 
Company  it  is  understood  that  officers 
advised  stockholders  against  accepting 
the  offer. 

The  Public  Utility  Holding  Corporation 
is  a  Delaware  corporation,  capitalized  at 
35,000,000  shares,  comprising  5,000,000 
shares  of  no-par  preferred,  25,000,000 
shares  of  no-par  common  and  5,000,000 
shares  of  class  A  stock.  Officers  of  the 
new  company  are :  F.  S.  Burroughs, 
president ;  E.  C.  Cranberry  and  H.  M. 
Addinsell,  vice-presidents,  and  George 
E.  Woods,  secretary  and  treasurer,  all  of 
Harris,  Forbes  &  Company,  and  George 
E.  Devendorf  of  the  American  Founders 
Corporation,  vice-president.  Louis  H. 
Seagrave  is  a  member  of  the  executive 
committee. 


Company  Organized  to  Assist 
Small  Town  Industries. — The  Unitefl 
Light  &  Power  Industries,  Inc.,  has 
been  organized  under  the  laws  of  the 
State  of  Delaware  with  a  capitalization 
of  50,000  shares  of  no- par  value  common 
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Current  Earnings  Reports  of  Electric  Light  and  Power  Companies 


Per 

Operating 

Per 

Operating 

Cent 

Ratio 

Cent 

Ratio 

1929 

1928 

Increase 

1929 

1928 

1929 

1928 

Increase 

1929 

1928 

cmedean  &  Foreign  Power 

Federal  Light  &  Traction  Si 

Si  subs. 

subs. 

(Year  ended  June  30) 

(Year  ended  July  31) 

Gross  earnings . 

$45,554,230 

$24,177,970 

88.  t 

48 

47 

Gross  earnings . 

8,294,486 

7,512,590 

10.4 

59 

61 

Net  earnings . 

23,502,343 

12,806,158 

83.5 

Net  earnings . 

3,401,448 

2,936,897 

15.8 

American  Power  Si  Light  Si 

Nebraska  Power 

subs. 

Gross  earnings . 

5,713,459 

5,117,955 

12.0 

51 

53 

(Year  ended  June  30) 

Net  earnings . 

2,797,795 

2,412,696 

16.0 

Gross  earnings  . 

86,451,688 

67,731,372 

27.6 

49 

53 

New  Orleans  Public  Service 

Net  earnings 

44,087,966 

31,611,445 

39.4 

(Year  ended  June  30) 

'ouerican  Water  Works  & 

Gross  earnings . 

17,617,383 

18,594,325 

—5.0 

62 

62 

Electric  Si  subs. 

Net  earning . 

6,587,966 

7,131,773 

—8.0 

(Year  ended  July  31) 

Portland  Electric  Power 

Gross  earnings . 

5^,520,469 

49,994,367 

S.  1 

50 

52 

(Year  ended  July  31) 

Net  earnings . 

25.965.049 

23,856,814 

8.8 

Gross  earnings . 

12,679,507 

12,335,533 

2.8 

59 

58 

Carolina  Power  Si  Light 

Net  earning . 

5,162,812 

5,031,708 

2.6 

(Year  ended  July  31) 

United  Light  £  Power  & 

Gross  earnings  .  . 

9,282,870 

8,970,783 

3.0 

46 

52 

subs. 

Net  earnings . 

5,062,701 

4,332,547 

17.0 

(Year  ended  July  31) 

Detroit  Edison  Si  subs. 

Gross  earnings . 

92,763,132 

88,154,871 

5.2 

58 

60 

(Year  ended  August  31) 

Net  earnings . 

38,658,931 

35.520.087 

8.8 

Gross  earnings 

55,933,182 

50,247,389 

11.3 

65 

65 

Net  earnings . 

19,286,818 

17,167,587 

12.3 

Engineers  Public  .Service  A 

« 

(Year  ended  July  31) 

Gross  earnings . 

43,971,573 

30,444,285 

44  2 

57 

60 

Net  earnings . 

18,671,874 

12,157,558 

53.7 

•• 

■ 

stock  for  the  purpose  of  assisting,  ac¬ 
quiring  or  financing  small  industries  in 
the  territory  served  by  subsidiary  com¬ 
panies  of  the  United  Light  &  Power 
Company.  The  new  company  is  a  sub¬ 
sidiary  of  the  United  Light  &  Railway 
Company  of  Delaware,  which  is  con¬ 
trolled  by  the  United  Light  &  Power 
Company. 


Boston  E.xchange  Lists  Electric 
Investors  Stock. — The  Boston  Stock 
Exchange  has  authorized  the  listing  of 
20,000  additional  shares  (no  par  value) 
$6  preferred  stock.  The  issue  and  sale 
of  these  additional  shares  were  author¬ 
ized  by  the  board  of  directors  on  Aug¬ 
ust  23,  1929,  and  the  proceeds  of  such 
sale  will  be  used  to  provide  funds  for 
the  acquisition  of  additional  interests  in 
electric  power  and  light  companies  and 
for  other  corporate  purposes.  At  the 
present  time  there  are  outstanding  war¬ 
rants  entitling  holders  to  subscribe  to 
23.680  shares  of  common  stock  at  $20 
per  share. 


Public  Service  Commission  Agrees 
ON  Indiana  Utility  Issue. — Breaking 
a  deadlock  which  existed  for  more  than 
a  week,  members  of  the  Indiana  Public 
Service  Commission  have  approved  the 
$15,500,000  bond  issue  of  the  Insull-con- 
trolled  Northern  Indiana  Public  Service 
Company.  The  order  approving  the 
issue,  to  be  handled  at  88  per  cent,  has 
lieen  written  for  some  time  by  John  W. 
McCardle,  chairman  of  the  commission. 
He  failed  to  secure  the  approval  of  two 
other  commissioners  needed  for  passage, 
on  the  ground  that  the  bonds  should  be 
sold  for  not  less  than  90  per  cent.  An 
agreement,  however  was  finally  reached. 
A  $7,500,000  issue,  to  be  posted  as  col¬ 
lateral  and  not  sold,  also  was  approved. 
It  has  lieen  many  years  since  the  com¬ 
mission  has  permitted  bonds  of  this 
sort  to  be  sold  for  less  than  90  per  cent 
of  par  and  the  action  just  taken  is  of 
extreme  interest  to  all  utility  men  of 
the  state. 


New  Capital  Issues 

Kniplre  Corporation 
Allotment  oertlflcate.s. 

Amount,  50,000  units. 

Price,  $58  per  unit  and  accrued  cash 
dividend. 

Feature,  each  unit  consists  of  one  share 
of  preferred  and  one  share  of  common. 


municipal  light  and  power  plant  and  sys¬ 
tem,  and  are  valid  and  legally  binding 
obligations  of  the  city  of  Seattle,  pay¬ 
able,  both  principal  and  interest,  together 
with  bonds  previously  issued,  from  the 
revenues  of  the  municipal  light  and 
power  plant  and  system. 


Empire  Corporation  has  been  formed, 
as  announced  in  the  September  14  issue 
of  the  Electrical  World,  to  acquire 
controlling  interests  and  otherwise  to  in¬ 
vest  in  public  utility  enterprises.  Each 
of  these  units  consists  of  one  share  of 
cumulative  convertible  preferred  stock 
($3  optional  dividend  series)  and  one 
share  of  common  stock  with  option 
warrant.  Each  share  of  preferred  stock 
of  this  series  is  convertible  at  the  option 
of  the  holder  at  any  time  after  March  1, 
1930,  up  to  and  including  the  second 
day  prior  to  the  date  fixed  for  redemp¬ 
tion  into  2J  shares  of  common  stock. 
Each  option  warrant  will  entitle  the 
holder  to  purchase  one  share  of  common 
stock  at  any  time  after  March  1,  1930, 
and  on  or  liefore  September  1,  1939. 

Iowa  I'ubllc  Service  Company 

55  per  cent  first  mortgage  gold  bonds. 

Amount,  $1,300,000. 

Price,  97  !»nd  accrued  Interest,  to  yield 
over  5.70  per  cent. 

Due  date,  September  1,  1959. 

Iowa  Public  .Service  Company  sup¬ 
plies  electric  light  and  power  in  more 
than  200  cities  and  towns  in  western 
and  north  central  Iowa,  including 
Waterloo.  Charles  City.  Cherokee  and 
Le  Mars.  The  territory  served  is  one 
of  the  richest  agricultural  sections  in 
the  world  and  includes  a  population  of 
approximately  500,000.  These  first 
mortgage  bonds  were  dated  .September 
1,  1929. 

city  of  Seattle,  IVaah.  (municipal  light  and 

IMiwer  plant  and  ayatem). 

5  per  cent  gold  bonds. 

Amount,  $2,000,000. 

Price,  to  yield  5.25  per  cent. 

Feature,  maturities — $80,000  due  each 
October  1,  1935  to  1959  inclusive. 

These  bonds  are  issued  by  the  city  of 
.Seattle  for  the  purpose  of  making  certain 
additions  and  extensions  to  the  existing 


Jersey  Utility  Increases  Stock. — 
Stockholders  of  the  Jersey  Central 
Power  &  Light  Company  at  a  meeting 
held  September  13  voted  to  increase  the 
capital  stock  from  500,000  shares  of 
common  stock  to  1,000,000  shares  and 
from  100,000  shares  of  preferred  stock 
to  200,000  shares.  The  company  has 
negotiated  a  contract  for  the  initial  sup¬ 
ply  of  8,000,000  kw.-hr.  of  electricity 
annually  to  the  Lackawanna  Railroad 
for  its  electrification.  Another  indica¬ 
tion  of  the  company’s  progress  is  the 
fact  that  a  50,000-kw.  station  at  South 
Amboy,  costing  about  $5,500,000,  will  be 
opened  next  April.  The  customers 
.served  by  the  company  have  increased 
from  57,264  on  January  1,  1925,  to  more 
than  98,000  at  the  present  time. 


Taxation  on  Missouri  Utility 
Companies  Increased. — The  Missouri 
Tax  Commission  has  recommended  that 
the  public  utilities  operating  in  the  state, 
exclusive  of  gas,  water  ami  steam-heat¬ 
ing  companies  and  certain  properties 
assessed  locally,  be  assessed  for  taxation 
on  a  basis  of  $498,563,140.  This  is  an 
increase  of  $12,443,653  over  the  taxation 
valuation  fixed  by  the  Board  of  Equal¬ 
ization  in  1928.  The  increase  largely 
represents  the  value  of  additions  and 
betterments  that  have  been  made  by  util¬ 
ities  during  the  past  year.  Of  the  in¬ 
crease  $8,474,114  was  placed  against 
electric  light  and  power  companies. 
The  Union  Electric  Light  &  Power 
Company  of  St.  Louis  is  valued  at 
$25,894,694,  an  increase  of  $173,542  over 
1928,  and  the  Laclede  Power  &  Light 
Companv  at  $4,029,727,  an  increase  of 
$.549,717. 
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Exposition  Will  Show  New 
Wonders  of  Electricity 

Destined  to  play  an  even  more  im¬ 
portant  part  in  the  future  than  in  the 
past,  the  electrical  industry  plans  to  un¬ 
fold  some  of  the  great  possibilities  of 
electrical  service  at  the  coming  National 
Electrical  Exposition  to  he  held  in 
Grand  Central  Palace,  New  York  City, 
during  the  week  of  October  7. 

The  light  and  power  industry,  enter¬ 
ing  as  it  does  into  all  phases  of  eco¬ 
nomic  and  social  life,  will  demonstrate 
at  this  exposition  motivating  ideas  and 
goals,  transcending  purely  business  and 
mercenary  considerations,  by  presenting 
what  is  practical  and  beneficial  to  those 
whom  it  would  serve. 

Electrical  refrigeration  will  have  an 
important  place  in  the  exposition  from  a 
practical  and  educational  viewpoint 
when  it  is  realized  that  electrical  re¬ 
frigeration  can  he  financed  out  of  the 
saving  of  food  waste  caused  by  spoil¬ 
age  which  takes  place  in  temperatures 
above  50  deg.  F. 

President  Hoover  has  accepted  the 
honorary  chairmanship  and  will  head 
the  general  committee  on  “Light’s 
Golden  Jubilee’’  celebration. 


Non-Ferrous  Metals 
Generally  Quiet 

Sales  of  both  copper  and  lead  de¬ 
creased  considerably  in  the  week  ended 
September  18,  but  prices  were  firmly 
maintained.  The  total  sales  of  zinc  im¬ 
proved,  but  this  was  attributable  solely 
to  one  large  order.  Tin  continues  as 


NEW  YORK  METAL  MARKET  PRICES 


Sept  II,  1929  1 

Stjit.  18  1' 

Cents  per 

Cents  per 

Pound 

Po".nd 

Copper,  electrolytic .... 
Lead,  Am.  S.  dc  R.  price 

18  25 

18 

6.90 

6.90 

Antimony . 

8.75 

8.75 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

7.15 

7.15 

Tin,  Straits . 

45.38 

45.  12 

.Aluminum,  99  per  cent. . 

24.30 

24  30 

Stagnant  as  ever,  at  unchanged  prices. 
Silver,  at  50|  cents  Wednesday,  touched 
the  lowest  point  registered  in  thirteen 
years.  Though  the  non-ferrous  markets 
have  been  quiet,  reports  from  consuming 
interests  are  optimistic  and  an  excellent 
fall  and  winter  consumption  of  metals 
is  indicated.  More  activity  in  all  of  the 
metal  markets  is  expected  during  the 
next  few  weeks. 


Anticipate  Continued 
Prosperity 

“  TNDUSTRIAL  and  trade  ac- 

J.  tivity  should  continue  at  the 
l)resent  high  rate  for  some  time,” 
the  Conference  of  Statisticians 
in  Industry,  operating  under  the 
auspices  of  the  National  Indus¬ 
trial  Conference  Board,  declared 
in  its  last  report. 

The  conference  analysis  em¬ 
phasizes  the  improvement  in 
building  construction,  which  es¬ 
tablished  a  new  high  monthly 
record  owing  to  extensive  under¬ 
takings  in  public  works,  and 
points  out  that  although  agri¬ 
culture  suffered  cons  iderable 
losses  in  certain  sections,  these 
were  nearly  balanced  by  bumper 
crops  in  other  sections,  so  that 
the  total  purchasing  power  of 
agriculture  for  the  year  should 
come  close  to  that  of  last  year. 

Exceptional  activity  in  both 
industry  and  trade  continued 
throughout  the  midsummer  sea¬ 
son.  new  July  production  records 
having  been  made  in  both  the 
iron  and  steel  and  automobile 
industries,  and  building  activity 
increased  in  spite  of  the  fact  that 
a  seasonal  decline  would  have 
been  in  order.  Distribution  as 
indicated  by  freight  car  loadings 
continued  on  the  up-grade,  in¬ 
creases  being  noticeable  for  all 
commodities  excepting  livestock 
during  the  month  of  July. 


European  Tariff  Policies 
and  American  Trade 

European  criticism  of  the  United 
States  tariff  policy  is  frequently  directed 
to  serve  as  a  “red  herring”  to  solidify 
local  factions  or  opinion,  according  to 
an  eminent  authority  on  international 
relationships  in  an  address  before  the 
McGraw-Hill  staff  this  week.  It  was 
pointed  out  that  most  of  the  European 
countries  themselves  have  exceedingly 
high  tariff  walls.  Free-trade  Britain, 
for  example,  secured  $595,000,000  from 
her  customs  last  year,  against  a  total  of 
only  $542,000, 0(X)  realized  by  the  United 
States  Government  from  the  customs. 

Discussing  the  proposed  European 
tariff  union,  the  speaker  pointed  out  that 
any  major  betterment  in  European  con¬ 
ditions  would  be  at  once  reflected  in  im¬ 
proving  markets  for  American  goods  in 
Latin  America  and  elsewhere.  He  an¬ 
ticipates  no  injury  to  United  States  trade 
from  such  a  union,  be  it  economic  or 
even  political  in  its  major  aspects. 


Eight  Months’  Construction 
Up  20  per  Cent 

Engineering  construction  contracts 
reported  in  the  first  eight  months  are 
20  per  cent  greater  in  value  than  in 
1928;  for  the  first  seven  months,  25  per 
cent.  Seven  months’  figures  now  avail¬ 
able  for  many  materials  and  other  fac¬ 
tors  show  major  business  prospering  and 
less  favorable  conditions  prevailing  in 
those  lines  that  depend  more  on  small 
building  activity,  according  to  En¬ 
gineering  News-Record. 

The  August  rate  for  lettings  was  $70,- 
000.000  per  week,  compared  with  $76,- 
500,000  in  July,  $74,500,000  a  year  ago, 
and  $82,500,000  average  this  year.  The 
total  for  the  month  is  $349,695,000. 

The  gain  for  the  year  continues  to  be 
chiefly  in  private  construction  (up  32 
per* cent)  ;  public  up  2  per  cent.  Streets 
and  roads,  the  only  important  backward 
influence  this  year,  is  now  within  14  per 
cent  of  last  year. 


Value  of  Contracts  by  Sections  in  the  United  States  and  Total  for  Canada,  August,  1929 


Thousands  of  Oollars  (000  omitted) 


New 

England 

Middle 
.Atlantic  | 

i 

South  ! 

Middle  j  West  of  j 
West  ^  Mississippi  ^ 

Far 

West 

. - United  State* 

August,  — ■ —  Year  t< 
1929  1929  j 

1 - ^ 

1  Date - . 

1928 

Canada 

August, 

1929 

Water-works . 

Sewers . 

Bridges . 

Excavations,  etc . 

Streets  and  roads . 

Industrial  buildings . 

Commercial  buildings . 

Federal  government . 

Unclassified . 

$702 

766 

573 

49 

2,252 

3,728 

13,927 

16 

1,339 

$3981 

1.554 

7,542 

105 

21,452 

5,005 

103,101 

539 

14.765 

$68 

398 

867 

231 

6,989 

13,345 

2,735 

9,784 

233 

$379 

2,839 

1,329 

75 

10,571 

7,240 

45,073 

343 

2,921 

$1,190 

623 

3,295 

15 

19,545 

l.47i 

10,392 

1.528 

2.158 

$1,400 
412 
912 
120 
5,463 
4,642 
1 1,985 
1,009 
297 

$4,1381 

6,592 

14,518 

595 

66,272 

35,435 

187,213 

13,219 

21,713 

$29,989 

59,935 

96.798 

19,375 

386,614 

375,210 

1,457,222 

82,712 

387,869 

$36,359 

69,712 

87,439 

23,239 

448,688 

209,990 

1,309,704 

42,997 

19,486 

$633 

362 

289 

1,142 

2,190 

1,768 

6,839 

11,477 

Augxist,  1929* . 

July,  I929t . 

August,  1928* . 

Year  to  date,  1929 . •. 

Year  to  date,  1929 . 

23,352 

24,135 

26,693 

174,249 

165,511 

154,461 

119,148 

110,846 

1,148,934 

877,840 

34,651 
23,589 
38,251 
275,233 
,  178,552 

70,7701  40,221 

64,5571  44,993 

96,793  59,186 

574,1771  447,291 

596,682|  355,225 

26,240 

29,682 

35,794 

275,840 

223,904 

349,695 

306,104 

367,563 

2,895,724 

2,397,614 

24,700 

28,312 

15,449 

147,310 

107,004 
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Market  Conditions 


Electric  railway  equipment  requirements  have  tapered 
off  in  the  Eastern  district  but  power  companies  and  industrial 
interests  are  buying  actively,  and  electrification  programs  of 
the  steam  railways  are  proceeding  rapidly  with  substantial  promise 
of  future  orders. 

- Outstanding  orders  for  equipment  are  lacking  this  w’eek  in 

New  England  and  the  Southeast,  but  central  station  demand  is  in¬ 
creasing  and  manufacturers  are  optimistic. 

- Industkiai.  and  railroad  huying  is  substantial  on  tbe  Pacific 

Coast,  while  power  company  business  has  fallen  off  somewhat. 


Pacific  Coast 

Power  company  business  is  very 
quiet  both  in  machinery  and  sup¬ 
plies.  State  department  ordering 
is  brisk,  wdth  many  small  jobs 
for  various  state  institutions. 
.Several  substantial  orders  are  re¬ 
ported  in  the  Puget  Sound  area 
and  construction  is  proceeding 
at  a  satisfactory  rate  there. 

The  week’s  orders  include  29  7J-hp. 
General  Electric  motors  for  the  jute  mill 
at  .San  Quentin  prison.  Railroad  buy¬ 
ing  includes  three  carloads  of  No.  9 
iron  wire,  a  composite  car  of  steel  strand 
and  bond  wires  and  tbe  intercommuni¬ 
cating  telephone  equipment  for  the  fleet 
of  Cascade  Limiteds,  first  of  its  kind. 
Power  apparatus  sales  cover  $17,500 
worth  of  Westinghouse  elevator  motors 
for  a  Los  Angeles  steel  company,  $60,- 
(K)0  circuit  breakers  and  $18,000  trans¬ 
formers  for  a  power  company,  $26,000 
automatic  switching  equipment  for  San 
Diego,  $40,000  w'orth  of  storage  battery 
Westinghouse  locomotives  for  an  .Ari¬ 
zona  copper  company,  a  $3,5(K)  General 
Ldectric  dynamometer  equipment  for  an 
oil  company  at  Martinez  and  three  Gen¬ 
eral  Electric  d.c.  elevator  equipments 
for  San  Francisco.  Exceedingly  large 
projects  cover  the  $1,000,000  Curtiss 
airport  for  Alameda,  the  $1,250,000 
school  bond  issue  for  San  Jose  and  the 
one  mile  $6,500,000  tube  between  San 
Diego  and  Coronado,  to  be  begun  in 
December. 

Puget  Sound  Power  &  Light  Com¬ 
pany  plans  spending  $12,500  in  new  sub¬ 
station  equipment  in  Everett,  $60,000 
in  removing  lines  in  business  district, 
$12,000  in  regulators  at  Stanwootl,  $10,- 
000  in  transforming  Monroe  substation 
from  500  to  1,500  kva.,  $7,500  in  trans¬ 
formers  at  Arlington  and  $5,000  for 
regulators  at  Darrington.  Specifications 
for  a  5,000-kw\  turbine  for  a  pulp  mill 
at  Port  Angeles,  costing  about  $120,- 
000,  are  out.  Contract  for  a  power  plant 
at  Medford,  Ore.,  for  the  Consolidated 
Light  &  Power  Company,  costing  $100,- 
000,  has  been  awarded.  \’ancouver,  B.  C., 
has  bids  out  for  46,5(X)  ft.  of  cable  rang¬ 
ing  from  No.  10  dow’n.  Street  lighting 
systems  are  planned  in  Mount  Vernon, 
Wash,,  Washington  Water  Power  Com¬ 
pany,  Spokane,  expects  to  start  work 
shortly  on  22-mile  transmission  line  ex¬ 


tension.  Two  additional  units  to  St. 
Helens  Pulp  &  Paper  Mill  at  Portland, 
Ore.,  are  planned  and  Fir-Tex  insulating 
Board  Company,  Portland,  plans  $2,- 
500,000  plant  at  St.  Helens.  Construc¬ 
tion  contracts  follow : 

Pacific  Gas  &  Electric  Company,  San 
Francisco,  Calif.,  plans  extensions  in  trans¬ 
mission  lines  to  Agnew,  Santa  Clara  and 
vicinity,  to  cost  about  $40,000.  California 
Public  Service  Companv,  Alturas,  Calif., 
plans  steam-operated  electric  power  plant 
to  cost  about  $100,000.  Western  Sugar 
Refining  Company,  San  Francisco,  Calif., 
will  build  addition  to  storage  and  dis¬ 
tributing  plant  to  cost  $250,000.  Firestone 
Tire  &  Rubber  Company,  Akron,  Ohio, 
will  build  a  factory  branch  and  distributing 
plant  at  Seattle,  Wash.,  to  cost  $100,000. 
Shelton,  Wash.,  plans  ornamental  lighting 
system.  Toppenish,  Wash.,  ])lans  orna¬ 
mental  street-lighting  system.  Caldwell, 
Idaho,  plans  ornamental  lighting  system. 
Dorr  Company,  Denver,  Colo.,  is  reported 
planning  plant  at  Englewood,  Colo.,  for 
manufacture  of  mining  machinery,  to  cost 
about  $65,000.  Public  Service  Company 
of  Colorado,  Denver,  plans  transmission 
line  from  Rifle  to  DeBeque,  Colo.  Tuc¬ 
son,  Ariz.,  plans  ornamental  street-lighting. 

Southwest 

Movement  of  line  construction 
materials  continues  in  good  vol¬ 
ume  and  there  has  been  an  espe¬ 
cially  good  demand  for  standard 
distribution  apparatus.  Manufac¬ 
turers  normally  carrying  a  gootl 
stock  of  meters  and  transformers 
report  their  reserve  practically 
e.xhausted.  There  has  been  a 
slight  falling  off  in  the  sales  of 
stock  sizes  of  motors. 

A  .St.  Louis  Power  Company  bought 
a  bank  of  transformers  for  a  new  sub¬ 
station  :  a  lot  of  33,000-volt  insulators : 
a  switchboard  for  a  southwestern  min¬ 
ing  company  and  a  centrifugal  air  com¬ 
pressor  for  one  of  the  plate  glass  plants. 
A  contract  aggregating  $60,000  was 
closed  for  the  building  construction 
materials  for  a  33-story  apartment 
building  now  being  erected.  Construc¬ 
tion  projects  follow: 

Glasco  Electric  Company,  Kansas  City, 
Mo.,  has  plans  for  electric  equipment  man¬ 
ufacturing  plant  to  cost  about  $75,000. 
Kansas  City  Power  &  Light  Company, 
Kansas  City,  Mo.,  plans  power  substation 
at  Country  Club  Plaza  to  cost  about  $75,- 
000.  St.  Charles,  Mo.,  is  having  estimates 


of  cost  made  for  a  municipal  electric  light 
and  power  plant.  Fairfax  Airports,  Inc., 
St.  Joseph,  Mo.,  plans  installation  of  flood¬ 
lighting  system  and  beacon  lamps  at  pro¬ 
posed  airport.  .Seminole,  Okla.,  plans 
municipal  electric  light  and  power  plant  to 
cost  about  $60,000.  Harrison,  Ark.,  plans 
municipal  electric  light  and  power  plant 
and  will  have  estimates  of  cost  made  at 
once.  The  Arkansas  Power  &  Light  Com¬ 
pany,  Pine  BluflF,  Ark.,  plans  installation 
of  two  hydro-electric  power  units  at  the 
Remmel  dam.  Rio  Grande  Oil  Company, 
El  Paso,  Tex.,  is  said  to  have  plans  for 
a  refining  plant  to  cost  $1,000,000.  Swift 
&  Company,  Union  Stock  Yards,  Chicago, 

Ill.,  plan  meat-packing  plant  at  Paris,  Tex., 
to  cost  $100,000.  M-B  Dairy  Company, 
Waco,  Tex.,  plans  milk  products  plant  to 
cost  $200,000.  Southwestern  Gas  &  Elec¬ 
tric  Company,  Shreveport,  La.,  plans  trans¬ 
mission  line  between  Shreveport  and 
Minden. 

Middle  West 

General  business  in  the  Middle 
W'est  section  continues  on  a  satis¬ 
factory  basis.  There  has  been  a 
sustained,  even  demand  for  most 
commodities,  although  a  slight 
slackening  of  activity  is  notice¬ 
able  in  certain  lines.  The  various 
utility  companies  are  busy  with 
a  considerable  amount  of  con¬ 
struction  work,  which  is  being 
advanced  as  quickly  as  possible 
before  the  advent  of  cold  weather. 

.Some  of  the  interesting  orders  placed 
this  week  include  one  for  a  105,0()0-kw. 
turbo-generator  set  and  surface  air 
cooler  equipment  valued  at  $1,250,000, 
two  standard  steam  generating  units  and 
one  reheat  boiler  valued  at  $1,500,000, 
extension  to  substation  to  cost  $35,000, 
25  7J-kva„  25  10-kva.  and  25  15-kva. 
distribution  transformers,  3,000  5-anip. 
watt-hour  meters  and  790  Thompson 
meters  10  to  300  amp.  capacity.  Job¬ 
bers’  sales  are  holding  up  well.  Con¬ 
struction  projects  follow: 

.State  of  Michigan  Boys’  Vocational 
Schotjl,  Lansing,  Mich.,  plans  new  school 
unit  to  cost  more  than  $200,000.  Barco 
Manufacturing  Company,  Chicago,  Ill.,  has 
filed  plans  for  plant  for  manufacture  of 
railway  supplies  to  cost  $150,000.  E.  I. 
duPont  de  Nemours  &  Company,  Chicago, 

111.,  will  build  addition  to  chemical  and 
kindred  equipment  plant  to  cost  $120,000. 
Bow’man  Dairy  Company,  River  Forest, 

111.,  plans  milk-bottling  plant  and  power 
house  to  cost  more  than  $500,000.  Fire¬ 
stone  Tire  &  Rubber  Company,  Akron, 
Ohio,  will  build  an  addition  to  cost  $700,- 
000.  Delco  Products  Company,  Dayton, 
Ohio,  plans  addition  to  automobile  start¬ 
ing  and  lighting  equipment  plant  to  cost 
about  $230,0(X).  Master  Electric  Company, 
Dayton,  Ohio,  has  filed  plans  for  an  addi¬ 
tion  to  electric  equipment  plant  to  cost 
$250,000.  Hall  China  Company,  East 
Liverpool.  Ohio,  plans  pottery  plant  to  cost 
more  than  $600,000.  Empire  Steel  Com¬ 
pany.  Mansfield,  Ohio,  plans  additions  to 
mill  to  cost  more  than  $175,000.  Republic 
Iron  &  Steel  Company,  Youngstown,  Ohio, 
will  build  additions  to  mill  at  Warren. 
Ohio,  to  cost  $1,000,000.  Grafton,  N.  D.. 
is  asking  bids  until  .Sept.  24,  for  a  munici¬ 
pal  power  plant  to  cost  $70,000.  Twin 
City  Milk  Producers’  Association,  Duluth, 
Minn.,  plans  milk  plant  to  cost  $100,000. 
.St.  Paul.  Minn.,  has  approved  plans  for 
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ornamental  lighting  system.  Nebraska 
Power  Company,  Omaha,  Neb.,  has  ap- 
])roved  plans  for  an  addition  to  local  steam- 
operated  electric  power  plant  to  cost  $100,- 
000.  Peoples  Gas  &  Electric  Company, 
^fason  City,  Iowa,  will  build  an  addition 
to  power  plant  to  cost  about  $500,000. 

Eastern 

Sales  of  electrical  equipment 
continue  to  register  at  a  high 
point  in  the  Eastern  district,  de¬ 
spite  a  noticeable  tapering  off  in 
electric  railway  accounts,  as  was 
to  be  expected  after  recent  peak 
weeks.  Power  companies  are  in 
the  market  for  substation  and 
miscellaneous  apparatus  and  there 
is  a  definite  tendency  upward  in 
the  demand  from  industrial  in¬ 
terests.  Marine  business  shows 
signs  of  early  activity,  following 
a  rather  dull  summer  period. 
Prices  are  firm  and  the  situation 
in  this  line  is  very  satisfactory. 

Manufacturers  of  prime  movers  and 
other  heavy  electrical  equipment  are 
looking  forward  to  an  active  concluding 
(juarter  of  the  year.  A  Northern  New 
S'ork  central  station  has  placed  an  order 
with  a  state  maker  for  a  turbo-generator 
unit  to  cost  about  $900,000.  A  motor 
order  has  been  recorded  with  a  metro¬ 
politan  central  station  to  an  amount  of 
$118,000. 

.The  Delaware,  Lackawanna  &  West¬ 
ern  Railroad  Company  continues  its 
purchases  of  equipment  for  the  elec¬ 
trification  of  its  suburban  lines  in  New 
jersey.  The  Westinghouse  Electric  & 
-Manufacturing  Company  has  booked 
orders  from  industrial  companies  for 
fourteen  electric  locomotives,  and  ex¬ 
pects  further  early  business  in  that  line. 
'I'he  Brooklyn  &  Queens  Transit  Cor¬ 
poration  has  given  an  order  to  the  J.  G. 
Brill  Company,  Philadelphia,  Pa.,  for 
100  trolley  cars  of  latest  design,  one- 
man  control  type,  to  cost  $1,500,0(K), 
delivery  to  be  completed  within  six 
months.  An  oil  refining  company  in 
'I'exas  has  placed  a  commitment  with 
a  New  York  manufacturer  for  a  turbo¬ 
generator  unit  to  cost  $225,000.  Steel 
mills  are  entering  the  market  for  heavy 
duty  motors,  controls  and  other  equip¬ 
ment  and  sizable  business  is  looked  for 
from  that  quarter ;  chemical  plants  and 
metal-working  establishments  are  active 
market  factors  at  the  present  time.  Ac¬ 
count  for  airport  lighting  equipment  is 
showing  up  well.  Construction  projects 
follow’ : 

Central  Hudson  Gas  &  Electric  Com- 
Iiany,  Poughkeepsie,  N.  Y.,  has  plans  for 
an  addition  to  generating  station  on 
Dutchess  Avenue.  American  Aeronauti¬ 
cal  Corporation,  Whitestone,  L.  I.,  will 
build  an  aircraft  plant  at  Port  Washing- 
t<m,  L.  I.,  to  cost  more  than  $400,000. 
Horace  E.  Dodge  Boat  &  Plane  Corpora¬ 
tion,  New  York,  plans  plant  at  Newport 
News,  Va.,  to  cost  $750,000.  The  Signal 
Supply  Officer,  New  York  General  Depot, 
Brooklyn,  N.  Y.,  will  receive  bids  until 
October  1  for  ammeters  (Circular  19); 
until  October  8  for  cable  (Circular  21), 
and  until  October  8  for  batteries  (Circular 
17).  United  States  Rubber  (Company, 


New  York,  will  build  an  addition  to  plant 
at  Providence,  R.  I.,  to  cost  about  $100,000. 
General  Raking  Company,  New  York,  has 
filed  plans  for  a  plant  at  Indianapolis,  Ind., 
to  cost  $200,000.  Public  Service  Electric 
&  Gas  Company,  Newark,  N.  J.,  plans  ex¬ 
tensions  in  transmission  lines  in  vicinity  of 
Menlo  Park,  N.  J.  Delaware,  Lacka¬ 
wanna  &  Western  Railroad  Company,  New 
York,  will  proceed  with  construction  of  a 
power  substation  at  Denville,  N.  J.  Dela¬ 
ware  River  Pow  er  Company,  affiliated  with 
the  .Atlantic  City  Electric  Company,  At¬ 
lantic  City,  N.  J.,  plans  installation  of  sub¬ 
marine  cable  lines  under  Delaware  River, 
between  Deepwater  Point,  N.  J.,  power 
plant  and  Pigeon  Point,  Del.  Viscose 
Company  of  .America,  Inc.,  Marcus  Hook. 
Pa.,  plans  addition  to  rayon  mill  at 
Parkersburg.  W.  Va.,  to  cost  more  than 
$1,000,000.  Pennsylvania  Railroad  Com¬ 
pany.  Philadelphia,  Pa.,  plans  freight  ter¬ 
minal  at  Harrisburg,  Pa.,  to  cost  $100,000. 
Pennsylvania  State  Highway  Department, 
Harrisburg,  plans  laboratory  to  cost  $125,- 
000.  Pusey  &  Jones  Corporation,  Wil¬ 
mington,  Del.,  will  carry  out  an  expansion 
and  improvement  program  at  shipbuilding 
plant  to  cost  $250,000.  Aviation  Corpora¬ 
tion  of  the  .Americas,  Inc.,  New  York, 
plans  aircraft  plant  at  Baltimore,  Md..  to 
cost  more  than  $5,000,000.  Western  Elec¬ 
tric  Company,  New  York,  has  filed  plans 
for  another  unit  at  new  works  at  Baltimore, 
Md..  to  cost  $500,000. 

New  England 

New  England  sales  continue  to 
show  an  encouraging  trend.  Last 
week  small  motor  sales  gained  in 
volume  over  the  previous  week. 
Orders  for  a  number  of  loom  mo¬ 
tors  were  recorded.  One  manu¬ 
facturer  reported  an  increase  in 
the  number  of  orders  for  motors 
for  pow’er  drive  in  mills.  Small 
switch  and  control  equipment 
orders  are  steady;  a  steady  trend 
in  sales  is  noted  in  scheduled 
materials. 

New  power  control  equipment  and 
substation  requirements  recently  placed 
include  an  order  for  two  37,5()0-kva. 
transformers,  two  12,500-kva.  con¬ 
densers  and  two  7,500-kva.  transformers, 
all  of  w’hich  will  go  into  a  new  eastern 
Massachusetts  substation.  Additions  to 
substations  in  this  district  are  contem¬ 
plated  ;  one  in  an  Eastern  group  re¬ 
cently  added  another  bank  of  trans¬ 
formers.  Street  lighting  is  active. 
Hydro-electric  machinery  is  being  con¬ 
sidered  by  engineers  for  a  western 
Massachusetts  plant  to  cost  about  $2(X),- 
000;  plans  are  in  preparation  for  a  120,- 
000-kw.  hydro-electric  plant  on  the 
Osage  River,  Missouri,  by  a  well-known 
Boston  engineering  firm.  Plans  for  a 
substation  in  Springfield  to  cost  about 
$350,000  are  being  considered.  Con- 
.struction  projects  follow : 

Warren  Telechron  Company,  .Ashland, 
Mass.,  plans  addition  to  electric  equipment 
manufacturing  plant,  reported  to  cost  about 
$75,000.  Du  Pont  Viscoloid  Company, 
l.eominster.  Mass.,  plans  addition  to  com- 
IKJsition  material  manufacturing  plant  to 
cost  close  to  $1,000,000.  National  Blank 
Book  Company,  Riverside,  Holyoke,  Mass., 
will  build  an  addition  to  cost  $100,000. 
Eastern  Massachusetts  Electric  Company, 
Salem,  Mass,,  plans  super-power  steam- 


operated  electric  generating  plant  to  cost 
more  than  $10,000,000.  Pratt  &  Whitney 
Aircraft  Company,  Hartford,  Ccnn.  has 
filed  plans  for  a  plant  at  East  Hartford, 
estimated  to  cost  $1,000,000. 

Southeast 

Volume  of  electrical  business  in 
the  Southeast  continues  to  show 
improvement,  though  few  out¬ 
standing  orders  are  reported. 
Construction  has  expanded  some¬ 
what  with  several  fair-sized  and 
a  few’  large  projects  contem¬ 
plated, 

A  small  privately  ow’ned  power  com¬ 
pany  in  Georgia  ordered  in  the  past 
week  transmi.ssion  line  materials 
amounting  to  $10,000,  while  a  power 
company  in  Louisiana  ordered  $7,000 
in  distribution  and  power  transformers. 
.Some  other  central-station  orders  were 
for  $3,600  in  distribution  transformers 
and  $2,700  for  switchboard  panel  and 
relays.  Some  interesting  business  in 
prospect  which  will  probably  be  placed 
this  week  is  for  $150,000  in  transmis¬ 
sion  line  materials  for  an  interconnec¬ 
tion  of  two  of  the  larger  power  com¬ 
panies  in  this  territory.  Another  order 
in  more  oule.ss  immediate  prospect  is  for 
switchboard  equipment  amounting  to 
$30,000  and  going  into  a  steam  station 
in  Georgia.  .A  cotton  mill  in  Georgia 
has  let  contracts  covering  the  electrifica¬ 
tion  of  its  mill  which  will  cost,  including 
substation,  something  over  $23,000. 
Another  cotton  mill  electrification  in  the 
same  state  will  probably  be  announced 
ne.xt  week.  An  industrial  plant  in 
Tennessee  ordered  water  wheel  gen¬ 
erator  equipment  costing  $5,500  and  a 
hotel  in  Florida  purchased  lighting  fix¬ 
tures  totaling  $2,000.  Construction 
projects  follow ; 

W.  M.  Bassett  Furniture  Corporation, 
Martinsville,  Va.,  will  build  an  addition  to 
cost  $300,000.  (jatona  Mining  Company, 
Huntington.  W.  Va.,  plans  power  plant  at 
coal  mining  properties  near  East  Lynn, 
W.  Va. ;  w’ill  also  build  tipple  and  install 
mining  machinery.  Kentucky  Utilities 
Company,  Louisville,  Ky.,  will  make  ex¬ 
tensions  and  improvements  in  power  plant 
at  Paducah.  Ky.,  to  cost  $175,000.  Buck¬ 
eye  Cotton  Oil  Company,  Cincinnati,  Ohio, 
plans  cotton  oil  mill  at  Memphis,  Tenn., 
to  cost  more  than  $100,000.  Plough  Chem¬ 
ical  Company,  Memphis,  Tenn.,  has  asked 
bids  for  factory  to  cost  $1,000,000.  South¬ 
ern  Public  Utilities  Company,  Charlotte, 
N.  C.,  contemplates  extensions  and  im¬ 
provements  in  transmission  lines  and  dis¬ 
tributing  system  at  Ellenboro,  N.  C.,  and 
vicinity.  Kingston,  N.  C.,  contemplates 
extensions  and  improvements  in  municipal 
power  plant  to  cost  about  $80,000.  Mobile, 
■Ala.,  plans  installation  of  floodlighting 
system  and  beacon  lamps  at  municipal  air¬ 
port  on  the  Cedar  Point  Road.  Cordele, 
Ga.,  plans  extensions  and  improvements  in 
electric  light  and  power  distributing  sys¬ 
tem  to  cost  about  $70,000.  Georgia  Power 
Company,  Atlanta,  Ga.,  is  said  to  be  plan¬ 
ning  hydro-electric  power  plant  on  Oconee 
River,  near  Sparta,  Ga.,  to  cost  more  than 
$250,()00.  Miami,  Fla.,  plans  ornamental 
lighting  system.  Newport  Company,  Car- 
rollville,  Wis.,  contemplates  mill  for  manu¬ 
facture  of  insulating  board  products  at 
Pensacola,  Fla.,  to  cost  more  than  $600,000. 
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New  Equipment  Available 

_ 5'^ 


Portable  Bench  Grinder 

A  new  6-in.  l)all  hearing  portable 
electric  l)ench  grinder  is  announced  by 
the  Black  &  Decker  Manufacturing 
Company,  Towson,  Md.  This  machine 
is  designed  to  meet  the  demand  for  a 
quality  hall  hearing  grinder  within  the 
price  range  of  the  6-in.  and  8-in.  sleeve 
bearing  tools.  The  anti-friction  hear¬ 
ings  make  it  much  easier  to  maintain 


wheel  speeds  under  load.  It  is  for  use 
on  alternating  current  only,  maintaining 
a  3,60()-r.p.ni.  spindle  speed  on  60-cycle 
current  and  3,0(K)  r.p.m.  on  50-cycle 
current.  _ 

Device  Measures  Sag 
in  Transmission  Lines 

A  small  device  designed  to  adjust 
transmission  lines  to  a  definite  amount 
of  sag  and  therefore  to  control  the  in¬ 
dividual  span  is  announced  by  the 
American  Askania  Corporation,  Hous¬ 
ton.  Tex.,  under  the  trade  name, 
“Kuppers  Altimeter.”  The  distinguish¬ 
ing  feature  of  the  apparatus  is  a  paral¬ 
lelogram  device  coupled  with  a  telescope 
that  is  free  to  swing  in  any  direction. 

The  “Kuppers  Altimeter”  is  erected 
at  a  convenient  accessible  point  in  the 
middle  or  outside  the  field  of  .s])an.  'I'he 
plane  of  the  parallelogram  must  he  per¬ 
pendicular  to  the  plane  of  the  span  and 
fulfillment  of  this  condition  is  insured 
by  the  familiar  method  of  bringing  down 
right  angles.  The  sighting  needle 
fitted  to  the  instrument  to  facilitate 
rapid  direction  finding  will  then  he 
parallel  with  the  wire. 

'I'he  measuring  apparatus  is  set  truly 
perpendicular  by  means  of  a  circular 
spirit  level.  The  telescope  is  then  used 
to  sight  first  one  of  the  suspension 
wires,  after  which  it  is  swung  over  to 
the  .second  point.  Using  the  fine  ad- 
ju.stment  screws,  the  two  points  are 
made  to  coincide  on  the  cross-weh;  the 
telescope  will  then  descril)e  a  straight 
line  iHJtween  the  two  suspension  points. 
There  is  a  graduated  scale  which  at  once 
shows  the  angle  of  inclination  between 
the  line  connecting  the  two  suspension 
p<iints  and  the  horizontal.  By  tilting 
the  telescope,  the  connecting  line  is 
brought  down  exactly  parallel ;  the  op- 
erat«>r  having  next  ascertained  by 


swinging  to  and  fro  that  the  plane  of  the 
line  of  sight  is  identical  with  a  plane 
tangent  to  the  overhead  line,  only  a 
small  further  calculation  is  needed. 


Motor  Controls  Designed 
for  Air- Break  Switches 

A  newly  designed  motor  control  equip¬ 
ment  to  meet  the  need  in  the  field  of 
high-voltage  switching  for  a  reliable 
mechanism  to  operate  air-break  switches 
by  remote  control  from  station  switch- 
hoards  is  announced  by  the  I’acific 
Klectric  Manufacturing  Company  of  San 
Francisco.  'J'he  new  control  is  furnished 
in  two  sizes,  MD-1  and  MD-i,  both 
for  the  operation  of  air-break  switches 
having  reciprocating  type  control  rods. 
Ml)-1  is  for  switches  up  to  and  includ¬ 
ing  25  kv.  rating  and  type  MD-2  for 
switches  up  to  and  including  73  kv. 
rating. 

Energy  for  the  new  control  is  supplied 
by  either  a.c.  or  d.c.  motors.  The  motor 
rotates  in  the  same  direction  for  opening 
and  closing  of  the  air-break  switch, 
energy  being  transmitted  through  suit- 
.ahle  reduction  gear  units  to  an  operating 
crank  that  raises  or  lowers  the  recipro¬ 
cating  vertical  control  rod  as  the  air- 
break  switch  is  closed  or  open.  'I'he  type 
MD-2  control  when  e(|uipped  with  a.c. 
motor  is  supplied  with  a  magnetic  brake. 
'Phis  brake  is  connected  in  series  with 
the  motor  circuit  so  that  when  the  motor 
circuit  is  closed  the  magnet  holds  the 
brake  springs  off  the  operator  and  when 
the  motor  circuit  is  open  the  magnet  i> 
cut  out,  allowing  the  springs  to  apply 
the  brake. 

Side- Break  Switch 
with  Rotating^  Blade 

A  new  side-break  switch  with  ro¬ 
tating  blade  and  provided  with  means 
for  attaching  grounding  switch  as  de¬ 
sired  has  been  brought  out  by  the  Line 
Material  Company.  South  Milwaukee. 
Wis.  'Phis  new  switch  was  designed 
by  the  company  to  provide  a  more  eco¬ 
nomical  switch  than  the  three-insulator 
unit  type.  'I'he  mechanism  is  composed 
of  simple  bell  cranks  and  standard  pi|>e. 
.All  iron  and  steel  parts  are  hot  galvan¬ 
ized.  The  bearings  are  of  bronze  and 
work  in  full  litied  and  long  babbitted 
housings.  'Phe  contacts  are  full  floating 
and  provided  with  a  protective  sleet 
hood  and  with  two  bolt  terminals  and 
strain  clamps.  The  movable  blade  and 
stationary  contacts  can  be  furnished 
with  or  without  arcing  horns.  The  ro¬ 
tating  blade,  which  is  turned  with  the 
insulator,  is  hinged  near  the  contact  end 
to  the  casting,  permitting  a  twisting 
action  to  break  the  seal  of  oxidation  or 
ice. 

The  design  of  the  switch  is  such  that 
it  lends  itself  to  the  addition  of  a 


grounding  switch  without  much  ex¬ 
pense.  It  is  unique  in  its  design  in  that 
the  grounding  switch  uses  the  same  con¬ 
tacts  as  the  main  line  switch.  An  inter¬ 
locking  mechanism  is  provided  which 
prevents  grounding  the  line  if  the  switch 
is  closed  and  al.so  prevents  closing  the 
line  when  the  grounding  switch  is  in 
the  closed  position,  thus  eliminating  any 
accidental  wrong  sequence  of  operation 
of  grounding  switch  and  line  switch, 
according  to  the  manufacturer. 

Insulators  are  used  with  a  3-in.  bolt 
circle,  which  is  standard  for  all  volt¬ 
ages  and  capacities  in  which  these 
switches  are  made,  namely,  4,500  volts 
to  73.0(K)  volts.  'I'he  switch  is  made  in 
capacities  of  400,  600  and  8(X)  amp.  in 
two,  three  and  four-pole  units. 


Across-the-Liiie  Starter 
H  as  Many  New  Features 

.A  newly  designed  across-the-line 
starter,  called  “6013  Aclinestor,”  with 
.several  new  features  and  modifications 
is  announced  by  the  Sundh  Klectric 
Company.  Newark,  N.  J.  'I'he  new 
switch  has  full- voltage  automatic  starter 
for  reunite  control. 

Among  the  outstanding  features  of 
the  new  sw  itch  claimed  by  the  manu¬ 


facturer  are  the  following :  Few  moving 
parts ;  rugged  construction ;  accessible 
Sundh  magnet ;  no  iron  current  carrying 
parts ;  cadmium  plated  parts  through¬ 
out  ;  contacts  instantly  removable  by  use 
of  a  screw-driver;  coil  removable  by 
loosening  two  screws :  sw'itch  and 
thermo  relay  on  two  different  cold- 
molded  bases ;  thermo  overload  reset 
from  outside  of  box ;  switches  complete 
in  three  and  four  poles ;  thermo  over¬ 
load  adjustable  for  time  interval ;  ac¬ 
cessibility — coil  contacts  and  thermo  re¬ 
lay  element  instantly  removable,  etc. 

According  to  the  manufacturer,  the 
new  switch  has  interrupted  stalled  rotor 
current  far  in  excess  of  its  greatest 
capacity.  Start,  stop  and  reset  push  but 
tons  are  straight  through  the  box ;  there 
are  no  flexible  leads. 
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2,300-Volt  Wet  Process 
Box  Fuse 

A  new  small  2, 300- volt,  30-amp.  fuse 
has  been  brought  out  by  the  Line  Ma¬ 
terial  Company,  South  Milwaukee,  Wis. 
The  housing  is  of  highest  grade  wet 
process  porcelain  with  a  flashover  value 
between  terminals  and  hanger  of  28,000 
volts  dry  and  14,000  volts  wet.  The 
housing  is  provided  with  one  petti- 
coated  lead  entrance  on  each  side.  The 
box  is  provided  with  a  galvanized  steel 
adjustable  vertical  hanger  which  fits  all 
standard  crossarms,  A  hanger  can  also 
he  provided  to  mount  this  fuse  at  an 
angle  if  desired.  Contact  clips  are 
double  phosphor  bronze  to  insure  evenly 
distributed  pressure  on  the  cartridge 
contact  blocks. 

This  fuse  has  an  over-all  width  of 
3  in.  from  outside  of  lead  entrance  on 
one  side  of  the  box  to  outside  of  lead  en¬ 
trance  on  the  other  side  of  the  box.  It 
is  only  6-ih.  high.  The  maximum  rat¬ 
ing  of  this  fuse  is  2,300  volts,  30  amp. 
continuous  carrying  capacity.  The 
company  also  makes  this  fuse  with  a  dif¬ 
ferent  design  of  cartridge  which  is 
known  as  “arc  chute  expulsion”  type. 

This  small  fuse  has  been  designed  to 
meet  the  demand  for  economical  pro¬ 
tection  of  small  circuits  where  the  ex¬ 
pense  of  the  present-day  larger  fuses 
would  not  be  warranted. 

Meter  Service  Breaker  Has 
Longer  Fime  Element 

The  development  of  a  positive  aut<j- 
niatic  circuit  breaker,  designated  W'K.- 
.s().  is  announced  by  the  Westinghouse 
Electric  &  Manufacturing  Company. 
This  new  breaker  is  .safer  than  fuses, 
it  is  claimed,  because  its  performance 
cannot  easily  lie  altered  by  adverse  con¬ 
ditions.  Because  of  its  longer  time  ele¬ 
ment,  it  withstands  temporar}'  over¬ 
loads,  but  it  will  open  the  line  before 
any  damage  can  be  done  to  the  e(|uip- 
nient  or  to  the  insulation  of  the  con¬ 
ductors,  according  to  the  manufacturer. 


The  service  breaker  is  operated  by 
a  toggle  switch,  being  quick-make  and 
quick-break,  thus  eliminating  contact 
burning  and  variable  action.  The 
features  claimed  for  it  are: 

It  eliminates  tampering  with  fuses ; 
it  protects  the  customer  from  the 
hazards  encountered  when  replacing 
blown  fuses ;  service  calls  by  the  op¬ 
erating  companies  are  eliminated  as  the 
customer  can  reset  the  breaker,  thus  de¬ 
creasing  the  service  expense  to  the  cen¬ 
tral  .station ;  it  has  considerable  time 
element,  which  permits  the  .starting  of 
domestic  motors  without  tr'ipping  out. 


Disconnecting  Switch 
with  Pry-Off  Type  Latch 

.V  new  line  of  disconnecting  switch, 
designated  type  BB-1,  is  announced  by 
the  Pacific  Electric  Manufacturing  Cor¬ 
poration  of  San  Francisco,  'fhe  latch 
is  of  the  pry-off  type,  which  it  is  claimed 
securely  locks  the  switch  in  a  closed 
position.  When  opening  the  switch  the 
latch  exerts  additional  leverage  to  break- 
ice  or  sleet  at  the  start  of  the  opening 
stroke. 

Insulators  are  of  the  standard  porce¬ 
lain  cemented  cap  and  pin  type.  The 
contacts  are  of  tongue  type,  with  guides, 
blade  and  contact  ground  in  on  the  blade 
grinding  machine  after  the  switch  has 
been  assembled.  The  terminals  are  of 
the  standard  two  bolt  solder  type  and 
the  bases  are  hot  dipi)ed  galvanized 
channel  base :  all  holes  are  punched  l)e- 
fore  being  galvanized.  The  blade  is  of 
double  busbar  copper,  heavy  cross- 
.section,  to  meet  mechanical  requirements, 
and  are  in  excess  of  the  current-carry¬ 
ing  capacity. 

Heavy-Duty,  Single-Pole 
Disconnecting  Switches 

new  line  of  type  B-2  heavy-duty, 
single-pole  disconnecting  switches  is 
annouticed  by  the  Delta-Star  Electric 
Company.  Chicago,  Ill.  The  blade  is 


Till-,  feature  makes  the  meter  switch  furnished  with  guides  and  safety  locks, 
particularly  adaptable  for  domestic  use.  The  terminals  are  provided  with  mul- 
jxxanse  it  allows  for  excessive  start-  tiple  cable  compression  type  lugs.  The 
■ng  currents  of  motor-driven  household  insulators  are  interchangeable  and  have 
‘‘Pphances.  a  high  mechanical  strength. 


Blueprinting  Machine  Is 
Direct  Gear  Driven 

Unusual  speed  of  production,  high 
quality  prints  and  low  operating  costs 
are  claimed  for  the  new  Pease  “Peer¬ 
less”  model  No.  30  blueprinting  equip¬ 
ment,  as  announce<l  by  the  C.  F.  Pease 
Company,  Franklin  Street,  Chicago. 
This  new  “Peerless”  continuous  blue¬ 
printing  e<iuipment  is  radically  changed 
in  design. 

The  new  model  is  direct  gear  driven 
throughout,  has  a  speed  range  of  from 


4  in.  to  12  ft.  per  minute  and  is 
powered  with  a  variable-speed  j-hp. 
motor,  direct  connected  to  a  fully  in¬ 
closed  gear  reduction  unit  running  in 
oil.  At  the  e.xtreme  left  hand  side  of 
the  machine  and  mounted  in  the  feed 
table  is  a  special  four-point  autotype 
gearshift,  providing  for  two  forward 
speeds,  high  and  low,  and  also  neutral 
and  reverse.  This  reverse  gear  is  an 
entirely  new  departure  in  blueprinting 
machinery  construction  and  permits  the 
operater  to  withdraw  tracings  or  run 
back  the  leader  roll  whenever  desired, 
without  inconvenience.  At  the  right  of 
the  machine  is  another  speed  control  in 
the  form  of  a  hand-operated  dial,  con¬ 
nected  by  a  sprocket  chain  to  a  rheostat 
located  beneath  the  feeding  table.  This 
additional  regulator  permits  instant 
change  of  printing  speed  to  exactly  the 
proper  degree  to  conform  accurately 
with  the  character  of  the  tracings. 

The  drier  consi.sts  of  two  chromium- 
plated  copper  drums  and  an  auxiliary 
air-drying  unit.  These  units  are  in 
graduated  heat  arrangements  and,  be¬ 
cause  of  the  direct  roll  contact  with  the 
paper,  the  prints  are  dried  smoothly  and 
are  free  from  wrinkles. 


New  Acces.sory  for  Planers  Per¬ 
mitting  Control  from  Pendant  Push 
Button. — To  meet  the  demand  for  con¬ 
trol  equipment  which  will  allow  all 
automatic  operations  of  a  planer  to  be 
governed  from  a  pendant  push-button 
station,  the  General  Electric  Company 
announces  a  new  magnetic  controller 
and  push-button  station  designated  CR- 
4602-L-5  and  CR-2940-BS-14-CR  re¬ 
spectively.  The  panel  is  of  standard 
design  with  an  added  section  on  which 
are  mounted  the  relaying  contactors 
governed  by  the  push-button  station. 
This  extra  section  may  lie  added  to 
standard  pedestal  type  magnetic  con¬ 
trollers  now  In  service. 


^cfftcuibcr  21,1929 — Electrical  World 


590 


Electrical 

Patents 

Announced  hv  V.  S.  Patent  Office 

cM. _ ^ 

(Issued  August  27,  1929 — 

Not  Previously  Published) 

1.725.789.  Sakkty  Switx-h  ;  K.  M.  Glas¬ 
gow,  I’ort  Chester,  N.  Y.  Apj).  filed  Feb. 
9.  1924. 

1,725,8.12.  Elkctrically  Opbratkd  Wat>:r 
Hkatkij  ;  K.  E.  Shriner,  Weehawken, 
N.  J.  App.  filed  Jan.  6,  1927. 

1.725.85.1.  Conduit  Hox  ;  T.  A.  Crotty, 
EJrie,  Pa.  .\pp.  filed  March  26,  1927. 

1,725,877.  Kle<troi*uating  :  O.  P.  Maag, 
Canton,  O.  App.  filed  Sept.  22,  1926. 
1,725,883.  CoNN^x::TE«  fok  .Vttaching 
Elkxttkic  CABI.E.S  OK  Conduits  to  Out¬ 
let  Boxes  and  the  Like;  A.  C.  Recker, 
Oakville,  Conn.  App.  filed  Feb.  10,  1928. 
1,725,929.  Folding  Machine;  C.  W.  New¬ 
ton,  Bo.stun,  Mass.  App.  filed  March  20, 
1920. 

1,725,948.  Short  Circuit  Arrester  ;  J.  W. 
Arnett,  Houston,  Tex.  App.  filed  June  17, 
1927. 

1.725.96.1.  Switch  Means  ;  H.  I.  Morris, 
Lakewood,  O.  App.  filed  May  2,  1927. 

1,725,968.  Operating  Mechanism  and  Con¬ 
trol  Means  Therefor;  E.  H.  Remde, 
Cleveland,  O.  App.  filed  Dec.  10,  192.1. 
1,726,053.  SAFtrrv  Coupler  ;  L.  A.  Brown, 
ITnlontown,  Pa.  App.  filed  Oct.  10,  1927. 
1,726,131.  Electrical  Control  System; 
R.  J.  Wensley,  Edgewood,  and  T.  U. 
White,  Pittsburgh,  Pa.  App.  filed  May 
15,  1924. 

1.726.163.  Time-Measuring  Device;  W.  T. 

I’owell,  Rochester,  N.  Y’.  .\pp.  filed  .Vpril 

17,  1922. 

1.726.164.  Relay;  F.  E.  Queeney,  Teaneck, 
N.  J.  App.  filed  Aug.  11,  1926. 

1,726,174.  Revolving  Automatic  Ei.kctiiic 
Time  Switch  ;  H.  O.  Brown,  Jackson¬ 
ville,  na.  .\pp.  filed  Oct.  24,  1923. 
1,726,179.  Socket;  M.  B.  Grout,  Chicago, 
Ill.  App.  filed  Feb.  8,  1926. 

1,726,206.  Crank  Case  Oil  Heater  ;  V.  N. 
Albert.son,  Minneapolis,  Minn.  App.  filed 
Jan.  9  1929. 

1,726,22.3.  Cork  Separator  for  Storage 
Batteries  ;  W.  F.  Grupe,  Lyndhurst, 
N.  J.  App.  filed  Nov.  12,  1924. 

1,726,225.  Gravity  Friction  Switch  ;  J.  B. 
Hoff,  Philadelphia,  Pa.  App.  filed  Aug. 
17.  1927. 

1,726,233.  Motor-Starting  Switch  ;  H.  K. 
Krantz,  Pittsburgh,  Pa.  App.  filed  Nov. 
26,  1924. 

1,726,236.  Electro  Chemical  Treatment 
OF  Saline  and  Alkaline  Solutions  ; 
H.  C.  Parker,  Los  Angeles,  Calif.  App. 
filed  Sept.  26,  1928. 

1,726,258.  Process  of  Treating  Oxidized 
Ores  of  Lead  ;  N.  C.  Christensen,  Salt 
Lake  City,  Utah.  App.  filed  Dec.  4,  1922. 
1,726,277.  Service  Switch  Mechanism  ; 
A.  B.  Rypinskl,  I.,aurelton,  N.  Y’.  App. 
filed  Feb.  18,  1925. 

1,726,283.  Electrodynamically-Controlled 
Figure;  R.  F.  Yates,  Bronx,  N.  Y.  App. 
filed  June  10,  1925. 

1,726,294.  Radio  Actuated  Figure  Toy  ; 
L.  C.  Greene,  Winthrop,  Mass.  App.  filed 
April  24,  1926. 

1,726,308.  Electroplating  Apparatus  ; 
W.  J,  O’Neill,  River  Forest,  Ill.  App. 
filed  March  7,  1927. 

1,726,331.  Electric  Meter;  E.  M.  Ash¬ 
worth,  Torf)nto,  Ont.,  Can.  App.  filed 
Oct.  25,  1923. 

1,726,335.  Electrical  Contact-Making 
Device  and  .Xssembling  the  Same;  R.  B. 
Benjamin,  Chicago,  Ill.  App.  filed  Dec. 
22.  1927. 

1.726.337.  Emergency  Heater;  W.  A. 

Brown,  Philadelphia,  Pa.  App.  filed  July 
1  4,  1927. 

1.726.338.  Emergency  Heater;  W.  A. 

Brown,  Philadelphia,  Pa.  App.  filed  Nov. 
11.  1927. 

1,726,348.  Switch  Device  for  the  Pro- 
DumoN  OF  Luminous  Signs;  M.  Haase, 
Buchschlag,  near  Frankfort-on-the-Main, 
Germany.  App.  filed  Dec.  4,  1925. 

(Issued  September  3,  1929) 

1,726,774.  Condenser;  R.  H.  Sullivan, 

Rochester,  N.  Y.  App.  filed  Nov.  17, 
1926. 

1.726.784.  Traffic  Signaling  Apparatus; 
T.  A.  Van  Gundy,  San  Gabriel,  Calif. 
.\pp.  filed  June  14,  1926. 

1.726.785.  Selective  Radio  Condenser; 
D.  R.  Wells,  Los  Angeles,  Calif.  App. 
filed  June  27,  1927. 

1.726.789.  Electrically  Operated  Fluid 
Heater;  F.  Wurthrich,  Aarau,  Switzer¬ 
land  App.  filed  May  16,  1927. 


1.726.807.  Discharge  Block  ;  W.  T..  Cook, 
Chicago,  III.  App.  filed  May  1,  1924. 

1.726.808.  Conduit  Fitti.ng  ;  J.  W.  Cox, 
Erie,  I’a.  App.  filed  May  20,  1925. 

1.726.809.  Conduit  Fitting;  J.  W.  Cox, 
Erie,  I’a.  App.  filed  May  20,  1925. 

1,726,811.  Signal  Controlling  Mechanism 
FOR  Automobiles  ;  W.  .V.  Eckert,  Buffalo, 
N.  Y.  App.  filed  Dec.  9,  1926. 

1,726,830.  Electric  Stove  ;  S.  H.  Hobson, 
Rockford,  Ill.  App,  filed  April  10  1924. 
1,726,835.  Signal  System  ;  H.  Hubbell, 
BrldgeiK)rt,  Conn.  App.  filed  Jan.  5,  1924. 
1,726,846.  Electric  Controller  ;  N.  D. 
Levin,  Columbus,  O.  App.  'filed  Jan.  25, 
1924. 

1,726,866.  Electrostatic  Voltage  Mi-rrEii; 

H.  Starke  and  K.  Schroeder,  .Vachen, 
Germany.  App.  filed  Jan.  7,  1928. 

1,726,897.  Push-Button  Switch;  J. 
Horn,  L?ipzig,  Germany.  App.  filed  Aug. 

I,  1927. 

1,726,908.  .\utomatic  Station;  C.  C.  Levy, 
Pittsburgh,  Pa.  .\pp.  filed  Dec.  9,  1927. 
1,726,910.  Direction  Indicator;  .V.  H. 
Meisenheimer,  Spokane,  Wash.  .\pp.  filed 
Feb.  23,  1927. 

1.726.912.  Electrically  Operated  Sign; 
E.  Mohn,  Rochester,  N.  Y.  App.  filed 
Jan.  16,  1928. 

1.726.913.  Electric  Contact;  K.  Muller, 
Es.sen-on-the-Ruhr,  Germany.  App.  filed 
May  17,  1926. 

1.726.914.  Mounting  for  Switches  and 
Other  KIlectrical  Apparatus  ;  T.  E. 
Murray  and  T.  E.  Murray,  Jr.,  Brooklyn, 
N.  Y.  App,  filed  Sept,  21,  1920. 

1,726,925.  Fastening  for  Rail  Bonds  ; 
E.  Schenk,  Pittsburgh,  Pa.  App.  filed 
Nov.  13,  1924. 

1,726,928.  Phase  Sequence  Relay  ;  H.  P. 
Sleeper,  Newark,  N.  J.  App.  filed  Jan. 
8,  1924. 

1,726.953.  Circuit  Interrupter  ;  G.  G. 
(Irissinger,  'Wilkinsburg,  Pa.  App.  filed 
Mar  12  1925. 

1,726,961.’  Automobile  Signal;  F.  L. 
Marsh,  The  Dalles,  Ore.  App.  filed  Dec. 
14,  1926. 

1,726,964.  Switch  Operating  Mechanism: 
R.  H.  Olley,  Syracu.se,  N.  Y’.  App.  filed 
Dec.  4,  1923. 

1,726,991.  Electrical  Connector  :  B.  .\. 
T..undy,  Larchmont,  N.  Y.  App.  filed 
Sept.  3,  1927. 

1,726,994.  Vehicle  Signal  Device:  H.  J. 
Murray,  Brooklyn,  N.  Y.  -Vpp.  filed  July 
7,  1923. 

1,727,002.  Cigarette  Lighter  ;  W.  B. 
Weaver,  Birmingham,  Ala.  App.  filed 
Mar.  9,  1928. 

1,727,010.  Radio  Receiving  Circuit;  H.  T. 
Friis  and  A.  G.  Jensen,  Red  Bank,  N.  J. 
App.  filed  Nov.  20,  1923. 

1,727,030.  Handwheel  with  Horn  But¬ 
ton  Mounted  at  Center  ;  H.  D.  Geyer, 
Dayton,  O.  App.  filed  Nov.  10,  1925. 
1,727,034.  Switch  Device;  H.  E.  Norviel, 
Anderson,  Ind.  App.  filed  Nov.  18,  1926. 
1,727,035.  Rin.AY ;  F.  H.  Pre.scott,  Ander¬ 
son,  Ind.  App.  filed  April  1,  1924. 
1,727,094.  Tungsten  Electrode  for  De¬ 
termining  Ion  Concentration  ;  J.  R. 
Baylls,  Baltimore,  Md.  App.  filed  July 
16,  1924. 

1,727,131.  System  for  Load  Control;  J.  C. 
Reed,  Steelton,  Pa.  App.  filed  Dec.  16, 

1926. 

1,727,146.  Method  of  Insulating  Elec¬ 
trical  Conductors  ;  F".  Wachter, 

St.  Louis,  Mo.  -Ypp.  filed  Nov.  27,  1925. 
1,727,148.  Electric- I..AMP  Socket:  E.  C. 
White,  New  Y'ork,  N.  Y.  -Ypp.  filed  May 
6  1925. 

1,727,170.  Electric-Iron  Stand;  I.,.  J. 
Kelly,  Hornell,  N.  Y.  App.  filed  June  9, 

1927. 

1,727,178.  Fuse  Plug;  C.  Rippe,  Bridge¬ 
port,  Conn.  App.  filed  June  23,  1927. 
1,727,185.  Electric  Lamp  for  ITsb  in 
Mines  ;  W.  M.  Thornton,  Newcastle-lipon- 
the-Tyne,  England.  App.  filed  Sept.  24, 

1928. 

1,727,219.  Battery  Terminal  Clamp;  J.  B. 
Scharf  and  M.  Roth,  Chicago,  Ill.  App. 
filed  Sept.  9,  1927. 

1,727,224.  Alternating  -  Current  Arc 
Welding  Apparatus  ;  C.  B.  Waters, 
Montclair,  N.  J.  App.  filed  Ylar.  20, 
1926. 

1,727,233.  Attachment  Plug;  J.  A. 
Fretz,  Philadelphia,  Pa.  App.  filed  April 
20  1928 

1,727,249.  Regulator  ;  R.  M.  Petersime, 
Gettysburg,  I’a.  App.  filed  Jan.  7,  1926. 
1,727,254.  Apparatus  for  Measurement 
of  the  Level  and  Flow  of  Liquids  ; 

G.  F.  Shotter,  New  Southgate,  England. 
App.  filed  July  22,  1925. 

1,727,264.  Therapeutical  Apparatus  :  G. 

H.  Y-oung,  Des  Moines,  la.  App.  filed 
July  8,  1927. 

1,727,274.  Sliding  Current  Collector  for 
Electric  Vehicles  ;  J.  Fischer  de 
Trtv&ros,  Budapest,  Hungary.  App.  filed 
Jan.  27.  1927. 


New  Trade  Literature 

cAk _ 

SPLICERS  AND  INSUL.YTORS.  —  Bul¬ 
letin  No.  29  B.  D.  ,\.  Issued  by  the  Ever- 
stick  Anchor  Company,  St.  Louis,  Mo., 
describes  Blackburn’s  boltless  wire  or  mes¬ 
senger  splicer  and  Blackburn’s  boltless 
strain  insulators.  The  bulletin  contains 
illusirations  and  tables  de.scrlptive  of  these 
products  and  listing  prices.  Some  attention 
is  also  given  to  Blackburn’s  strand  bender. 

OTT.  -  BT'RNTNG  EQDTPMENT.  —  The 
Combustion  Engineering  Corporation,  New 
Y’ork,  has  just  issued  a  new  catalog  on 
(Riinn  oil-burning  equipment  which  it  man¬ 
ufactures,  The  Quinn  oil  burner  is  a  simple, 
reliable  and  flexible  oil  burner  of  the  steam 
atomization  type.  It  Is  made  in  five  sizes 
with  ratings  from  10  to  150  gal.  per  hour. 
Each  size  is  illustrated  and  the  different 
parts  are  numbered  and  can  be  easily 
identified  from  list  of  parts  given  in  the 
catalog.  For  very  viscous  oil  and  low 
pressures  the  ()uinn  P-G-S  (pressure- 
gravity-syphon)  burner  has  been  designed. 
'Phis  burner  is  made  in  three  sizes  and  the 
different  parts  are  also  numbered  in  the 
illustrations  for  easy  identification.  The 
Quinn  oil  torch  is  a  self-contained  unit 
with  hose,  regulating  valves  and  pressure 
tank.  These  torches  are  built  in  four  sizes 
in  capacities  ranging  from  3  to  20  gal. 
per  hour.  Oil  regulating  cocks  and  oil 
pressure  regulating  valves  are  also  illus¬ 
trated  and  described  in  this  catalog. 

GENERATORS.  —  Leaflet  20355-A  has 
be»‘n  issued  l>y  the  Westinghouse  Electric 
&  Manufacturing  Company  covering  type 
ES  engine-driven  alternating-current  syn¬ 
chronous  generators.  This  is  a  revised 
edition  of  the  leaflet  describing  fully  the 
new  fabricated  construction  for  these  type 
ES  generators.  These  generators  are  de¬ 
signed  for  direct  connection  to  steam,  gas 
or  oil  engines  and  are  built  completely  of 
structural  steel,  fabricated  with  the  electric 
arc.  The  leaflet  is  illustrated  with  installa¬ 
tion  views  and  detail  photographs. 

FORCED  DRAFT  F.VNS.  —  The  Amer¬ 
ican  Blower  Corporation  has  just  published 
a  catalog,  bulletin  No.  10401,  showing 
standard  forced  draft  fans  for  domestic 
heating  plants.  The  catalog  also  gives 
applicatif>n  and  technical  data  of  interest 
and  information  concerning  the  installation 
of  this  product.  A  plentiful  supply  of 
diagrams  and  Illustrations  is  used  In  this 
twelve-page  booklet. 

VENTTTRAFIN  HE.YTING  METHOD.— 
Models  1929  of  the  Venturaftn  unit  heaters 
as  made  by  the  American  Blower  Corpora¬ 
tion,  Detroit,  Mich.,  are  described  and  illus¬ 
trated  in  its  bulletin  7818.  The  new  units 
are  made  in  four  sizes  to  cover  practically 
all  indu.strial  heating  jobs  and  have  been 
improved  and  refined  very  much  over  pre¬ 
vious  models.  Each  unit  is  equipped  with 
air  deflectors  to  direct  the  heated  air  toward 
the  floor  and  most  models  are  furnished 
regularly  with  speed  regulators  to  give 
various  degrees  of  heat  as  required.  Ven- 
turafln  is  particularly  adapted  for  use  in 
industrial  plants,  warehouses,  garages, 
stores,  entrance  ways,  laundries,  etc. 


Foreign  Trade 
Opportunities 
cAk _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  th« 
number : 

Purchase  is  desired  in  Basel,  Switzerlaml 
(No.  40866)  of  electrical  condenser  elements. 

Agency  is  desired  in  Munich,  Germany, 
(No.  40804)  for  waving  machines,  vibrators, 
violet-ray  apparatus,  etc. 

Agency  and  purchase  are  desired  in  KI 
Salvador,  San  Salvador  (No.  40865),  for 
electrical  installation  supplies,  such  as  wir¬ 
ing  of  houses,  installation  of  motors  and 
lighting  plants ;  and  electric  lighted  ad¬ 
vertising  signs,  especially  mercury  vapor  or 
neon  signs. 

Agency  and  purchase  are  desired  In  Glas¬ 
gow,  Scotland  (No.  49854),  for  radio  part';. 

Agency  and  purchase  are  sought  in 
Sandnes,  Norway  (No.  40856)  for  radio 
sets  and  accessories,  low  and  medium 
priced. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


Bread  -f-W  att-hours  =Toast 


More  toasters  than  any  other  household  appliance 
excei)t  flat-irons  and  curling  irons  (are  these  a 
household  a])pliance?)  were  manufactured  in  1927, 
according  to  the  Census  of  Manufactures.  These,  with 
vacuum  cleaners,  have  been  on  the  market  a  long  time, 
as  electrical  conveniences  go,  and  are  well  established, 
d'he  first  named  have  for  a  decade  been  produced  at  an 
average  rate  of  2.(XX).(XX)  a  year,  lately  rising  to 
.\(KX).(X)0.  For  cleaners  the  rate  is  about  I.IOO.CXX) 


Xmiihcr  of  Electric  Household,  Hcatiug  and  Coolciiuj 
.Ifflianccs  Manufactured  in  1927  (V.  S.  Census) 


Toasters. 
Percolators 
Waffle  irons 
Heatine  pads 
Disk  stoves. 
.\ir  heaters 
(irilis. .  . 


1,209,484  Fireless  cookers .  73,406 

791,726  Flat-irons .  2,937,258 

653,893  CurliiiK  irons .  1,355,615 

396,272  Vacuum  cleaners .  1,091,632 

253,042  Ranees  (dom€>stic) .  112,963 

306,1 12  Water  heaters  (over  660  w.>  63,664 

196,304 


annually.  Hut  the  most  imi)ortant  gains,  and  a  high 
])re.sent  rate  of  production,  are  to  he  noted  in  the  case 
of  breakfast  appliances,  as  they  may  he  designated. 

Toa.st  coffee,  and  waffles  called  for  the  production 
of  about  1.2(X).CXX).  8(X).(XX)  and  650,000  of  the  resjtec- 
tive  electrical  a])pliances.  flow  rajtidly  the  output  is 
increasing  is  evident  from  the  charts,  which  also  show 
the  ])roduction  of  all  other  electrical  hou.sehold  etiuip- 
ment  on  which  census  .statistics  are  collected.  Fans, 
refrigerators  and  ironing  machines  are  not  included  in 
this  classification.  Production  statistics  for  1927  are 
given  in  the  table. 


-Most  of  the  data  for  .statistics  in  the  Electrical  World  are 
sathered  by  it  from  original  .sources.  PrivileRe  is  freeiy  Kiven 
to  readers  to  (juote  or  use  them  for  any  legitimate  purpose. 
While  no  acknowledgment  is  required,  users  wilt,  by  crediting  the 
FtLECTRiCAL  World,  help  it  in  oiitaining  and  compiling  further 
liasic  information. 


3,000P00 


'■  '/A  r/at irons,number 
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Is  the  Appliance  Load  Worth  While? 


Domestic  appliances  have  increased  the  residential 
energy  consumption  in  the  United  States  by  several 
billion  kilowatt-hours  annually,  compared  with  the  sales 
at  the  beginning  of  the  present  decade.  To  determine 
the  amount  accurately  is  clearly  out  of  the  question. 
An  estimate  can,  however,  he  made  which  will  give  at 
least  an  approximate  idea  as  to  its  magnitude. 

On  the  basis  of  the  production  statics  on  the  preceding 
page,  supplemented  by  estimates  for  omitted  years  and 
for  appliances  not  tabulated,  the  annual  increase  in  energy 
consumption  can  he  computed.  The  average  yearly  use  of 
each  appliance  is  known  closely  enough  for  the  purpose. 

The  result  appears  below.  Thus,  the  appliances  added 
during  1927  correspond  to  an  increase  of  nearly  800.000,- 
000  kw.-hr.  over  the  preceding  year’s  use.  Somewhat 
less  than  half  of  it  went  to  portable  appliances;  the 
balance  to  those  fixed  in  place — ranges,  water  heaters, 
refrigerators,  oil  burners.  Exclusive  of  flat-irons,  the 
portables  account  for  a  (juarter  of  the  year’s  increase, 
or  an  addition  to  the  revenue  of  $13,000,000. 

rile  cumulative  increase  is  represented  in  the  smaller 


chart.  It  is  found  by  adding  each  year’s  gain  to  the 
preceding.  In  1927  the  energy  used  for  appliances,  as 
thus  estimated,  exceeded  that  used  in  1920  by  three 
and  a  half  billion  kilowatt  hours. 

There  may  he  some  quarrel  about  the  exact  figure. 
An  excellent  analysis  of  last  year's  operations,  made 
by  the  statistical  research  bureau  of  the  N.E.L.A.  and 
just  published,  points  to  a  somewhat  smaller  increase, 
though  no  exact  comparison  can  be  made.  There 
can  be  no  disputing  the  general  conclusion  that  house¬ 
hold  electrical  appliances  are  adding  hundreds  of  millions 
of  kilowatt-hours  to  the  load  each  year  and  that  the 
amount  continues  to  increase. 

Appliances  constitute  the  only  channel  through  which 
residential  use  can  be  materially  increased.  Their  con¬ 
venience  is  generally  recognized. 

Their  use  is  still  far  from  common.  Millions  can  go 
into  homes  not  yet  jmn-ided  with  them.  Other  millions 
will  be  manufactured  for  replacement.  Generally  speak¬ 
ing  they  are  “off-peak”  load  for  the  residential  distribu¬ 
tion  system  as  well  as  for  the  generating  plant. 


A ppliances  Account  for  Much  of  the  Increase  in  Residential  Energy  Sales 


•  ^4 


Engineering  Det 


RcgioD. 

Naia*  of  ComiMBy  uid  Twminala  of 
Tmumitaioii  Line 


NEW  ENGLAND 


N«w  EngiMid  PaUlc  8«n1««  0*.  (Ceatnl  IWim  Pwr.  Co.) 
Oolf  Uinnd  SUtioD— MHoy'i  Sub.  Sution . 


(P«UI«  ServlM  Co.  of  N.  ■.) 

Dover— Jackman . . 

Jackman— Kaene . . a . 

Kaano-Vamon  Station,  N.  E.  Power  Oo.  . 

Oarrina  FalU  SUtion— Linooln  . 

OieoB  rails  sution— Nasbua . 


The  Twin  Stete  Got  A  Etectric  Co. 

Benninfton,  Vt.— Adams,  Mam.... . 

Stamford- Pownal . 


New  Eofflowd  Power  Aeeoeiatlon 

Vemoo-Pratu  Junction— Clinton . 

Leominster— Ayer — Nashua . 

Pratu  Junction— Leominster . 

Bellows  FaUs-Pratto  Junetloo . 

Bellowa  Falla- Vernon . . 

Ayer— Tewksbury . 

Gardner  Tap . 

FitehburgTap  . 

Waatminater— Barre  . 

CUntoo— Wacbusett  Dam . 

CMnton- Worcester . 

Worcester  -Millbury . 

llillbury— Webster— Conn.  Line  . 

Hartiman- Millbury . . 

MUIbury— Paertuckat  . 

Millbury— West  Medway . 

Shaibnme  Falla—  Milibunr .  . 

Bbalbume  Falla —  No.  )  nant . 

Saaraburo— No.  i  Plant . 

Vernon— Bhaiburns  Falla . 


Barrlman— Sylonite.  . 
Ihrlonlto— Hancock .... 
No  5  Plant-Zylonite.. 
Hartiman— Eharman 


Palmw— Stafford  Sprinct 
Ware— Palmar . 


Ware— Palmar. 
Peeparill  Spur 
UsDridos  Spur. 
Warren  (R.  I.) 


Warren  (R.  I.)  Spur... . 
Linooln  Seekonk  .... 
Providence  Seakonk  . 


Weymouth- West  Medway.. 


The  Edison  Etectric  Ol.  Co.  of  Bottoii 


Edisoa  EUetite  HI.  Co.  of  Eroekton 
Somerast  (MonUup  Station)— Brockton  (Dupont  Clr‘1.  Bub.) . 


GMrdaer  Etoctrle  lisht  Co. 

Wastminstar  (N.  E.  Power  0>.)-So.  Barre . 


FnU  Blrer  Beetrle  light  Co. 
Seekonk  Junction — Swansea  Junction.  . 


Tamers  Falls  Power  A  Eketrtc  Oo. 

Montaeue  City— Agawam  Bub. . 

Montagus  City— PittoSeld.. . 

Montague  City— SpringSeld  . 

Agawam— Hartford.  Conn . 

Amherst — Mount  Tom  . 


Pawtucket— Woonsocket. 


Elackstone  Taller  Gas  A  EUctric  Co. 


The  ConneeUcat  Power  Co. 
Falls  ViUige— New  York  StaU  Lino . 


The  CoDoectacat  light  A  Power  Oo. 

Rocky  River— Bunker  Hill  . 

Stavonson — Bunker  Hill . 

Devon — Bunkar  Hill . 

Bunker  Hill— Southington . 

Bunkar  HIU— Waterbury ...  . 

Southli^too— New  Britain . 

SouthingM- Meriden . 

Devon-^srlden  . 

Meriden— Mootville  .  . 

Darby— Devon  Line . 

Devon— Norwalk..' . .u-  •  . 

Now  Britain— Conn.  Power  &.  Une.^ . 

New  Britain— Farmington  R.  Power  Co . 


Btevenaon— Danbury . 


Daabary  and  Bethel  Gas  A  Eketrle  light  Co. 


During  which  Line 
waaOonnoetod 

(3) 

Normal  RaMog  af  lioe 

Load  Rating 
par  Circuit 
Eva. 

(4) 

Voltage 

Kv. 

(5) 

Cyelsa 

(6) 

Stoal 

Towara 

or  Wood 

Poloa 

(7) 

Number  of 
Circuits 
pw  Tower 
Lino 

(8) 

Length  of 
Tower 
Line, 
Milos 

(9) 

1921 

24,000 

M 

60 

Wood  poloo 

1 

11  0 

I92t 

12,100 

M 

to 

Wood  poUs 

1 

84.21 

I92t 

21,000 

tt 

60 

Wood  poloo 

1 

21.0 

1911-12 

21,100 

M 

60 

Stool  towert 

1 

20.0 

1929 

12,000 

M 

60 

Wood  poloa 

1 

70  0 

1929 

42,100 

tt 

to 

Wood  poloo 

1 

19.1 

1911 

2,100 

M 

M 

Wood  poloo 

1 

17  9 

1921 

MO 

M 

M 

Wood  poloo 

1 

4.61 

I9M 

21,000 

t6 

to 

Stool  towota 

2 

11  1 

1917-1919 

10,000 

U 

M 

Wood  poioa 

1  (ult.  2) 

21.9 

1917—1927 

12,000 

46 

40 

Wo^  poloa 

11 

1927 

00,000 

110 

to 

Steal  towara 

2 

39  21 

1914  nad  192 

1,000 

to 

M 

Wood  poUo 

1 

11.4 

IW7— 1921 

71,000 

110 

U 

Stool  towers 

1  (ult.  2) 

19  0 

HW— ifi? 

1,000 

t6 

to 

Wood  polss 

1 

1.4 

I9« 

10,000 

46 

M 

Stosl  towers 

2 

2  0 

1912 

2,100 

66 

44 

Wood  poloo 

1 

16  7 

1917 

4,000 

66 

61 

Wood  poise 

1 

17 

I9t9 

21,000 

66 

M 

Stool  towers 

J 

10.3 

1912 

21,000 

66 

tt 

Stool  towers 

2 

10  8 

1919 

lOAOO 

66 

44 

Wood  poloo 

1 

18  1 

1924 

70,000 

no 

6( 

Stool  towsrs 

2 

74.1 

1914 

21,000 

66 

M 

Stosl  towers 

2 

20  9 

I91t  nnd  I9M 

70,000 

no 

tt 

Stosl  towsrs 

1  (ult.  2) 

14  6 

1911 

2i.0S0 

66 

tt 

Stosl  towsrs 

60  1 

1912 

0,000 

t6 

tt 

Blesl  towers 

2 

14  7 

1922 

1,000 

66 

tt 

Wood  polss 

1 

14  1 

1912 

0,000 

66 

61 

Steel  towers 

2 

20  7 

1911 

2,100 

66 

tt 

Wood  polss 

1 

17  9 

1921 

12,000 

no 

44 

Wood  polss 

1 

12.2 

1921 

12,000 

no 

M 

Weed  poim 

1 

17  6 

1911 

7,000 

66 

tt 

Steel  towsrs 

2 

0.2 

I92t 

12.000 

no 

a 

Wood  poles 

1 

2  1 

1914 

4,000 

66 

6t 

Btsel  towsrs 

1 

11  0 

1914 

4,000 

66 

tt 

Wood  poim 

1 

10  4 

1919 

4,000 

66 

tt 

Wood  polss 

1 

11 

1914 

21,000 

66 

tt 

Stosl  towsrs 

2 

1.4 

19)9 

11,000 

66 

tt 

Wood  poles 

1 

2  1 

1921 

21,000 

46 

41 

Wood  polss 

1 

14  4 

19)1 

21,000 

t6 

to 

Steel  towers 

2 

10 

I92t 

100,000 

no 

to 

Stosl  towsrs 

2 

11  0 

1921 

M.OOO 

46 

40 

Steel  towers 

27.1 

1911 

66 

to 

Wood  poles 

1 

14  0 

1911 

23,000 

66 

to 

Steel  towers 

2 

6  0 

1917 

S.000 

66 

to 

Steel  towere 

2 

40  1 

1922—1921 

27,000 

M 

to 

Steel  towere 

2 

16  7 

1912 

21,000 

46 

to 

Steel  towers 

2 

42  0 

1924 

27,000 

66 

to 

Steel  towers 

2 

23  1 

15.000 

66 

to 

Steel  towere 

' 

0  4 

1924 

21,000 

66 

to 

Steel  towere 

2 

n  97 

I9lt 

20,000 

ta 

M 

Steel  towers 

(ult.  2) 

14.21 

I9SI 

21,010 

46 

to 

Steel  towere 

2 

24  10 

Iflf 

20,000 

64 

to 

Steel  towert 

1  (ult.  2) 

11  32 

IfD 

21,000 

46 

to 

Steel  towere 

2 

21  M 

1923 

20,000 

46 

to 

2 

11  03 

If23 

20,000 

64 

to 

Steel  toerert 

2 

2  04 

I9D 

20.000 

46 

tt 

Steel  towers 

2 

6  D 

1921 

21.000 

66 

to 

Steel  towwe 

2 

5.94 

1928 

21,000 

66 

to 

Steel  towsrs 

1  (ult.  2) 

M  64 

1928 

21,000 

46 

to 

Wood  pelss 

1 

43.21 

1923 

20.000 

46 

to 

Steel  towers 

2 

1  46 

1921 

20,000 

66 

to 

Stosl  towers 

2 

D  29 

I92t 

20,000 

66 

to 

Steel  towers 

2 

1  17 

I92i 

20,000 

66 

to 

Wood  poUs 

1 

.41 

•9» 

ta 

poimm 

I 

i«.v 

MIDDLE  ATLANTIC 


Mohawk  Modsoa  Power  Corp.  (N.  T.  Power  A  light  Corp.) 

Msnande— Oreenbuah  Tap — Maas.  SUte  Line . 

Monands— Oreenbush . 

Rotterdam— Msnanda  .  . 

Rotterdam— Oensna  Els^c  Oo . 

hotterdam — South  Bothlobem . 

Oneida — Sullivan  Town  Lina  . 

DesrSeld— Oneida.^ . 

Inghams — DearSeld . 

Ii^hame— Little  Falls . 

SpriuCreek— Ingh^...  .  . . 

Ameterdam  Steam  Plant— Inghams  .  . 

Aassterdam— Inghasns . 

Rotterdam— Ansstardam . 

Hudson— Hudson  River.. . . 

River  Junction — Church  St . 

B^nrdaiee— SprlngSeld  Town  Line . 

Inghams— Beardslee . 


(OOea  Gas  A  ■eetrtc  Co.) 

Dasrteid — Boon  villa . . - . 

Utica  Gas  A  Eleetrie  Switchyard- N.  Y.  Power  A  light  Switchyard. 


(TheSyraease  lighUag  Co.,  lac.) 

21  Taall  Avenue  Substation . 

Daflhlo.  Niagara  A  Eastern  Power  Corp.  (Niagara,  Loekport  A  OnUrio  Power  Co.) 

Fairport  Junethm  to  North  Syracuse . . . 

6  Salmeo  Rlver-Syraeum  Uchtiag  Oo.  at  North  8jrTeeu.» . 

it  North  Byracuot-AuUlvan  (Adiraodack  Power  Oon) ) . 

SLookport— Garden  villa . 

Garden  vUln-OUan..... . . . 

2*  Oleaa- Paleoaar  (near  JaaMstown) . 


ih  SyiMuiw 

rOo^  .)  .  .. 


Narthem  N.  T.  I'MEtlaa  lac. 


Qewesn  Altaser . 

Bom  villa— Roma . 

LewviUe-Deoo  villa . 

Taykirville— Loerville . 

Flat  Roek-H^  FaUs  . 

Bmem  Falla— Flat  Rock . 

Taykirville  Brown  Fallt . 

TaylorvOlo— Soft  Mapta . 

Blaek  River— Alimw . 

Black  River— TwrlorvUle . 

Norwood— Norfolk— Ray  mondviUe . 


Coatml  Madaoa  Goa  A  Boctrlc  Corp. 

Pougfakaepaio— Falla  Village.  Conn . 

PoMhkaanaie— Athana  . 

CniakiU— Kotlardam . 

Dktovilla— Eaat  Waldan . 

Eaat  Walden— Went  BaiaviUa . 

bet  Waldan  A  Went  Wkmtoa.  N.  J . 

Wmt  BnlnviiW-Hi^lnad . . . 

StargiBn  Past-m^FhEa . . .  w 


1923 

40.000 

no 

to 

Wood  poles 

1 

17. 44 

1927 

71,000 

no 

to 

Steal  towers 

2 

7.19 

I9S 

40,000 

no 

to 

Stosl  toersrs 

2 

19  5 

1923 

100,000 

no 

to 

Stoal  towert 

2 

36  6 

1921 

71,000 

no 

to 

Stoal  towers 

2 

2  4 

1923 

M.OOO 

66 

to 

Steel  towers 

2 

22.87 

1921 

40,000 

no 

to 

Steal  towers 

1 

9.4 

1921 

40,000 

no 

to 

Steal  towers 

1 

21.3 

1926 

40,000 

no 

to 

Steel  towsrs 

1- 

21  4 

1910 

11,000 

66 

M 

Wood  poles 

1 

9  M 

1923 

10,000 

66 

to 

Wood  polss 

1 

7  20 

1918 

11,000 

66 

to 

Wood  polss 

1 

36  77 

1921 

M,000 

66 

to 

■toti  towsrs 

2 

36  3 

1921 

60,000 

66 

to 

Steal  towers 

2 

10  09 

1921 

M.OOO 

46 

to 

Stoal  towers 

2 

3  76 

1927 

M.OOO 

66 

to 

Steal  towers 

1 

1  29 

1924 

10,000 

66 

to 

Wood  pelss 

1 

10  00 

1924 

11,000 

66 

to 

Steal  poles 

1 

3  34 

1923 

60,000 

no 

to 

Steal  towers 

2 

24  9 

1921 

20,000 

M 

to 

Wood  poise 

1 

1,463  fast 

1921 

no 

to 

Steel  towtrr 

2 

2 

(') 

no 

to 

Steel  towen 

(*) 

36 

(•) 

no 

to 

Steel  tower* 

(») 

n 

no 

to 

Steal  towers 

2 

77 

l92l 

no 

to 

Steel  towert 

2 

33 

1921 

no 

to 

Steel  towers 

1  (ult.  2) 

17 

no 

to 

Stosl  towers 

1 

21 

no 

to 

Steel  towsrs 

(*) 

67 

|927 

no 

to 

Steel  towers 

(») 

42 

1927 

M.OOO 

no 

to 

Steel  towers 

1 

20  0 

1921 

100,000 

no 

to 

Steel  towers 

2 

22  69 

1921 

100,000 

no 

to 

Stosl  towsrs 

2 

22  72 

1920 

100,000 

no 

to 

Steel  towsrs 

2 

12  31 

1927 

M.OOO 

no 

to 

Steal  toarers 

1 

21  21 

1924 

M.OOO 

no 

40 

Steal  towers 

I 

1.46 

1921 

100.000 

no 

to 

Steal  towers 

2 

20  II 

1921 

100,000 

to 

Steal  towers 

2 

4  11 

1921 

100,000 

1  no 

to 

Stoal  towers 

2 

11  66 

1926 

100,000 

no 

to 

Steal  towere 

2 

21  87 

1927 

M,000 

00 

to 

Steal  towma 

1 

4  31 

its 

11.000 

n#(») 

to 

Steal  towers 

1  (ult.  2) 

37(») 

ira 

66 

to 

Stoal  towen 

2 

46.41 

n.aoo 

no(n 

to 

Steal  towen 

2 

41 

m 

IQ.OOO 

46 

to 

Btast  towen 

2 

11 

s.goo 

66 

to 

SteM  towen 

2 

0.6 

m 

M.OOO 

no 

to 

SSaal  towen 

2 

M 

!S 

11.000 

66 

40 

Weed  poim 

Keh.  2) 

11  4 

Supp 


tails  of  Transmission 

Data  on 


Lines  i 


877  High-Tension  Lii 


SOnMOnra* 

.  -1 

1  ot 

1 

j  Claaranea  to 

Clanranea  to 

r 

Weight  of  Steal 

Towers 

Typ*  o(  Tower 

1 

Maaufacturar  of  Toww 

Matarial 

Cross  Saetion  Aran, 

Spacing, 

Ground 

Town 

Narmal 

u 

par 

!  or  Poles 

1 
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A.C.8.R. 
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Square  doubl*  eireuit 

Square  doubl*  oireuit  rartioal 

Amarioan  Bridg* 
Amariean  Brign* 
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.  Pin 

4  I0"dlao 

IO/0/M/«/l«  10"  diae 

0  10"  diae 

I;  O/V*  10"  diao 

0  10"  diae 

4  10"  diae 

5  10"  diae 
.  Pin 

4  10"  diae 

I  ir'diae 

5  10"  diae 

10"  diao 

•  ir'dlao 

4  W"dlBo 

4  10"  diae 

4  10"  diae 

0  10"  diae 

4  10"  diae 

5  10"  diae 

S  10"  diae 


Loeka 


Leaka;  Ohio  Brau 


No.  1142 


No.  1.14.' 


10"  diao 


Loeka 


No.  8.4N  b.  a.  auapantioB 


Loeka 


No.  8.4N  b.  a  atr. 


Ball  and  aookat 
Jaflary-Dewitt 
JaBary-Dawitt 
JaSary-D^tt 
JaBery-Dewitt 
JaBary-Dawitt 
Jaflery-Dewitt 
Ball  and  aookat 
Cap  and  pin 
Jaflary-Dewitt 
Jaflary-Dearitt 
Hewiott 
Pin 


Ohio  Braaa 
Jaflary-Elnwitt 
Jaflary-D^tt 
Jaflar^Dawitt 
Jaflary-Dewitt 
Jaflary-Dawitt 
JaBary-Dawitt 
Loeka 

Waatindiouaa 

Jaflary^^witt 

Jaflaiy-D^tt 

Tbomaa 

Looke 


Ball  and  ao^Ket 
Jaflery-Dew,  ( 
Jaflary-Daw*', 
JaBary-Dawitt 
Jaflary-Dawitt 
Jaflary-Daw.tt 
Jaflary-Daw-tt 
Cap  and  pit. 
Cap  and  pin 
Jaflary-Dawif 
Jaflary-Daantt 
Hawlatt 
Pin 


Suapanaion  Loeka 

Suapantion  Loeka 

Suapanaion  Loeka 

Suapanaion  Loeka 

Suapanaion  Loeka 

Suapanaion  Loeka 

Suapanaion  Loeka 

Suapanaion  Loeka 

Sua^KBBion  Loeka 

Sua^naion  UKlia 

29mi.pin;7nii.taap.  (Snap.)  lioeka 
Suapanaion  Loeka 

Suapanaion  Hawlatt 

Suapanaion  . 

Suapanaion  Loeka 

Suapanaion  Loeka 


Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Straia 

St^n 

Suapanaion 

Suapanaion 


iiapanai 

SMb 

Strain 

Strain 

Strain 


Hawlatt  10" 
Hawiatt  10" 


Tbomaa 

Tbomaa 


Hawlatt  ir' 
Hawlatt  10" 


No.  257 


Jaflary-Dawitt 


OhUBmaaNo.  24.751 


Cora  and  Una 
Core  and  tlna 
Cora  and  tlna 
Cora  and  tina 
Cota  and  tina 
Cap  and  pin 
Cora  and  tina 
Cora  and  tina 


Jaflary-Dawitt 
Jafleiy-D^tt 
Jaflary-Dawitt 
Jaflary-Dawitt 
Jaflery-Dairitt 
Ohio  Braaa 
Jaflary-Diawltt 
Jaflary-Dawitt 


Cap  and  pin 
Core  and  tlna 
Cora  and  tlna 

ap  and  pin 
p  and  pin 
Cap  and  pin 
Cora  and  tina 
Cora  and  tina 


Hawlatt 

Haarlett 

Hawlatt 

Hawlatt 

Hewlett 

Hewlett 

Hewlett 

Hewlett 

Hewlett 

Hewlett 

Hewlett 


Tbomaa 

Tbomaa 

Tboeaaa 

Tbomaa 

Tbomaa 

Tbomaa 

Tbomaa 

Tbomaa 

Tbomaa 

Tbomaa 

Tbomaa 


Hawlatt 

HawlaU 

Hawlatt 

Hearlatt 

Hawiatt 

Hewlett 

Hewlett 

Haarlett 

Hewlett 

Hewlett 

Hewlett 


Loeka  5  10"  diar  loeka 

Loeka  5  10"  diao  . . 

Loeka  5  W  diae  loeka 

Loeka  0  10"  diaa  B  .  fl  8 . 

Loeka  5  10"  diae  . _ 

Ohio  Biam;  Loeka  9  0"  diae  . .  .  . Ezti 

Loeto  5  10"  diae  — 

LoSa  5  10"  diae 

Loeka  5  10"  diae  Lteka 

Loeka  5  10"  diae  Loeka 

LoSa  5  10"  diae 

I/oeka  9  10"  dia>'  L(«ka 

L^a  5  10"  diae  —  . 

Ohio  Bram  .  Eit 

Loeka  7  Ifl' diao  . , . 

W’haa;  Locke  9;  9^  Ir'diae  .  . 

Loeka  7  10"  dlar  . 

Loeka  7  10"  diae  . 

Ohio  Bram  «  10"  diae  . 

. 

Loeka  9  Ifl'  dbic  . 

Ohio  Bram  9  10"  diae  . 

Ohio  Bmm  9  ir'  diae  . 

Loeka  5  10"  dlae^  . 

Ohio  Bram  9  10"  diae  . 

Loeka  5  ir'  diae  . 

Ohio  Bram  9  10"  diae  . 

Loeka  5  ir'  diae  . 

Loeka  7  10"  diae  . 

ThoiM  9  10"  diae  . . 

Ohio  Bram  4  10"  diae  . 

Tbomaa.  Ohio  B.  4  10"  diae  . 


Tbomaa 


i 

4 

6 

4 

Hawlatt 

Henimt 

Hewlett 

Tbonua 

Tbomu 

9 

7 

9 

Hewlett 

Hawletr 

Tbornu 

Tbomu 

ON 

6 

1 

Metal  eaj^No.  29,620 

Ohio  Bram 
Tbomu 

7 

1 

Metal  eap 

Ohiofiram 

Lo'ke 


Loeka 


Ohio  Sram 
Jaflary-Dawitt 
Jaflary-Dawitt 
Jaflary-Dawitt 
Jaflary-Dawitt 
Jaflary-Dawitt 
Jaflary-Dawitt 
Loeka 

Waatin^ouaa 

Jaflary-Dawitt 

Jaflary-Dawitt 

Tbomaa 

Loeka 


Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Loeka 

Hewlett 


Loeka 

Loeka 


Tbomaa 

Tbomaa 


Ohio  Bram 


Lapp 

JaflOry-Dawitt 
Jaflary-Dawitt 
Ohio  Brnm 
Ohio  Bmm 
Ohio  Bram 
Jaflary-Dawitt 
Jaflary-Dawitt 


Tbomaa 

Tbooaaa 

Tbomaa 

Tbomaa 

Tboaaaa 

Tbomaa 

Tbomaa 

Tbomaa 

Tbomaa 

Thonua 

Thoaraa 


Cap  and  pin  No.  (.IN 
Cap  and  pin 
Cap  and  pin 

Jaflary-Dawitt  No.  A-297 
Jaflan-Daaritt  No.  A-297 
Hawlatt  Unk  No.  11,929 
Jaflary-DaarfU 
Jaflwy-Dawitt  No.  A-297 


l/ocke 

Loeka 

Locke 

Jaflary-Dearitt 

Jaflary-Dawitt 


Jaflary-Dearitt 

Jaflary-Dewitt 


Cap  and  pin  No.  S,4N 
Cap  and  pin 
Cap  and  pin 

Jaflary-Dewitt  No.  A-2i7 
Jaflary-Dawitt  No.  A-297 
HawiM  Unk  No.  11.929 
Jaflary-Dawitt 
Jaflary-Dawitt  No.  A-257 


Locke 
Locke 
Loeke 
JaCary-Daaritt  lam 
Jaflary-Dawitt 


Jaflery-Dawi 

Tbomaa 


jaflWy-Dewitt 

Jaflary-Dawitt 


king  At  or  Above  66,000  V ol 


0M4«ct«r  MMl 


‘  lUdiMwd 

N«ar  BtoU— ■ 

(J*) 


No.ol 

Caito 

(Jl) 


liM  I 

TVp* 

(M) 


Areiac 

RiM 


(M) 


Ms*.  InelMa 


Tap 

(34) 


,  Bottoai 
i  (35) 


Ooadueter  Clamps, 
Typt  aad  Siis 

(M) 


rhsad  Ground 


Splieiag  Mstbod 

(sn 


Maau- 

(aetOTsr 

(3*) 


Matsrial 


At  subs. 


No 

No 


No 

No 

No 

No 

Extra  pr, ' 


No 


No 

No 

No 


. .  Extra wirm  . 

Ym 

7 

No 

No 

No 

No 

No 

No 

No 

No 

Ns 

No 

No 

No 

No 

No 

Ns 

Noaa 

Noaa 

Noaa 

Thomas  spooa 
Thoaaas  spooa 


Noaa 

Noat 


Nobs 

Noaa 

Nods 

Yas 

Nobs 

M"  flat.  1st  eiiouit 
Nobs 
Nods 
Nobs 
Nods 
Nobs 
Nods 
Nods 


Nobs 

Nobs 

Nobs 

Nona 

Nods 


Nobs 

Nobs 


Nobs 

Nobs 

Nobs 


Ohio  Brass  suspansioD,  9H’‘ 


4  bolt  suapoDston,  4" 
4  bolt  suspsDsion,  4" 
Tis  wirs 

Liak  suapsnaioa,  t" 
TboDias  suspsaskm,  fl" 


Ohio  Bram  No.  II.SS2 


Alamiaam  Oo.  twist  jolata 


OsmpfsssloB  ioiat 
ParalM  slasTS 
Parallsl  slasys 

Alumiaum  Oo.  twist  Mat 
Alamlaum  Co.  twist  Joiat 


BIsstss 

fllasTss 


L.  V. 


Oxlds  fllm 
Oxids  fllm 
Oxlds  fllm 
Oxlds  fllm 
Oxlds  fllm 


No 


Oaly  U  R.  I.  IV' 
24"  flat  1st  e^uH 
Nobs 
Nobs 
Nobs 
Nods 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 


Loeks  3fl"  sprsad 
IV' 


Noaa 

2ad  sirs. 

Nobs 

Nsas 

Neas 

Noad 

Nobs 

Nobs 

Nobs 

Yss 


.  Twist  slasTs 

.  Twist  slssTS 

.  Twist  sissTS 

.  Twist  alssrs 

•li'ii'  Tsrlstslssss 

IJaM  13x30  .  Ns.  I,  twM  aissTs;  No.  2  eompr. 

.  Twist  slSSTS 


15x30  15x30 


2ad  airs. 

Nobs 

Nobs 

Nobs 

Hom 

Nobs 

Nobs 

Neas 

Nobs 

Nobs 

N^ 

Nobs 

Nobs 

Neas 

Nobs 

Nods 


15x30  15x30 


Boras 


Loeks  No.  4,650  and  No.  11,450 
2>bolt  suspsaNoa,  No.  2/0  sdrs 


TsristslssTS 

Twist  slssvs 
Twist  aissTS 
Twist  alssss 
Twist  slssTS 
Twist  alssTa 
Twist  slssTS 
Twist  alssrs 
Twist  alssrs 
Twist  alssrs 
TwlM  alssrs 
Twist  alssrs 
Twist  aUsrs 
TwM  alssrs 
Twtrt  alssrs 
Twist  alssrs 
Twist  alssrs 
Twist  alssrs 
Tsrist  alssrs 
Twist  alssrs 
Twist  alssrs 
Tsrist  alssrs 
Tsrist  sissrs 
Twist  alssrs 
Tsrist  sissrs 


t4H"  Cb.  als( 

■ssrs 


AuiklDum  esil  at  Bsaaintton 
Nona 


Yss 

Yas 

Yas 

Yas 

Yas 

Yas 

Yas 

Yss 

Yas 

Yss 

Yas 

Yas 

Yas 

Yas 

Yas 

Yas 

Yas 

Yas 

Yss 

Ym 

Yas 

Ym 

Ym 

Ym 

Ym 

Ym 


No 


No 


No 

No 


No 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


No 


No 

No 

No 


Nobs 


Owbi  Theaaas,  T.  8. 

Tboama,  V.  8. 
Owa,  Tboaaaa,  V.  8. 
Nods 


8.  A  P.  No.  103.  6  bolt 
8.  A  P.  No.  103,  6  bolt 
8.  A  P.,  6  bolt 


Slmvs 


Cu.  alsars 
Ca.  alssrs 
Cu.  aplioa  sissrs 


Nona 

A'  tanaiaals,  oxido  fllm 

Elsetro 

At  arminals.  Aluminum 


Aluminum  sell 
Aluminum  soil. 
Aluminum  sail 
Afuminum  esil 
Aluminum  mil 


Loeks  No.  5,024 


Nobs 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
OUoBram 
Ohio  Bram 
Nona 
Nona 

Ohio  Bram 
Ohio  Bram 
Thomas  V]b. 
Noaa 


Nona 


Nobs 

Nods 

Nods 

Nods 

Nods 

Nods 

Nobs 

Nods 

Nods 


Nobs 

Nods 

Nobs 


Looks  5,147 


0.  B.  No.  72.366,  No.  71,036,  No.  71,042,  No.  4/0 


Ohio  Bram  No.  11,551,  No.  4/0 
Ohio  Bram  No.  11,551,  No.  2/0 
Ohio  Bram  No.  ll45t,No.4/0 
Ohio BtamNe.  n.55I.No.  2/0 
OhioBramNo.  ll,55l,No.  2/0 
OhioBramNo.  11,551, No.  2/0 
Ohio  Bram  No.  11.551.  No.  4/0 
Loeks  No.  15,093.  No.  4/0 
Wastinxhoum.  No.  4/0 
%  OhioBramNo.  11,551, No. 2/0 
Ohio  Bram  No  1 1 .551,  No.  2  /O 
Thomas,  No.  2/0 
Tis  wirs.  No.  4  Cu. 


8lmrs 


Nobs 


BSBBStt 

Oxids  fllm 
Oxids  Urn 
Oxids  fllm 
Oxids  fllm 
Auto-ralrs 
Auto-raire 
Auto-ralrs 
Auto-ralrs 
Oxids  fllm 
Oxids  fllm 
Oxids  fllm 
Auto-ralrs 


Elaetrolyti' 


No 

6  susp.,  7  strain . 


Lm  elamas 
’LMksNn!4.6M' 


Loeks  No.  0.476;  Ohio  Bram  No.  41,450 

. LmksNo.‘3;d32 . 


Lseks  No.  4,644 
Lm  elamps 
Lm  elamps 
Lm  elamm 


Nobs 

Neas 


Loeks  No  L032 

Loeks  No.  0,476;  Ohio  No.  114,386 
Loeka  No.  0,476;  Ohio  Bram  No.  114,506 
Loeks  No.  1,476;  Ohio  Bram  No.  114,386 


flUsrm 

flterm 


flissrm 

disarm 


Ns 

Ns 


No 


No 

No 


No 


No 

No 

No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


No 

No 

No 

3susp.  Alstr. 
No 
No 
Ns 
No 


Lm  elamp 
Lm  elamp 


Thomm  No.  5,482;  No.  5,483 
Nods 


Nods 


Nods 

Nods 

Nods 

Nods 

Nods 

Nods 

Nods 

Nona 


Flat  strap  iron 
Small  round  hera 
Small  tonad  hora 
Small  round  bom 
ThoBMS  V.  8. 
Small  round  ham 
Small  round  hora 
Small  round  bora 
Small  round  bora 
Small  round  bora 
Tbomm  V.  8. 


Nods 

Nobs 


Noas 


Nobs 

Nods 

Noas 

Nobs 

Noas 

Nods 

Nods 

Noas 


Nobs 

Noas 

Nobs 

Neas 

Nona 

Nona 

Nobs 

Nona 

Nona 

Nods 

Nobs 


Looks'  No.'  '5,'2M;'  '6hlo'  Brim'  'No.  "H.438' 
Loeks  No.  5,164;  Ohio  Bram  No.  11,447 


Thomas  No.  10,004,  No.  4/0 
Ohio  Bram  strain  elamps.  No.  4/0 


Ifallmbis  itOB,  to  flt  eabis 
Midlsabla  iroD,  to  flt  eabla 
Mallaabls  iroB,  to  flt  eabis 
Mallmhls  iron,  to  flt  eabis 
MallxaMt  Iroa,  to  flt  eaUs 
llallsabis  iron,  to  flt  oabU 
Mallaabls  iron,  to  flt  eabis 
Mollmbls  iron,  to  flt  eabis 


Solid  elamp. 
Solid  elamp. 
Solid  elamp. 
Solid  elamp, 
BoUd  elamp. 
Solid  elamp. 
Solid  elamp. 
Solid  elamp. 
Solid  elamp. 
Solid  elamp. 
Solid  elamp. 


No.  4/0 
No.  4/0 
No.  4/0 
No.  4/0 
No.  4/0 
No.  4/8 
No.  4/0 
No.  4/0 
No.  4/0 
No  4/0 
No.  4/0 


■Usrm 

Slmrm 


Cu.  sissrm 
Cm.  slmrm 


Mslatyrs  slasrm 


2  ps.  Aluminum  eomprsmion  ioint 
Cu.  twist  slmrm 
Cu.  twist  slmrm 

Compr.ieiatt  A.C.8.R.  twist  slmrm 
Twist  sissrm 
Twist  slasrfls 

2  pe.  Aluminum  somprsasion  joint 
Aluminum  eomprsmion  joints 


7u.  slmrm 


At  sub., 
At  sub. 
At  s^. 
At  sub. 
At  sub. 
At  sub. 
At  nb. 
At  nub. 
At  s^. 
At  sub. 
At  sub. 
At  sub. 
At  sub. 
At  sub. 
At  sub. 
At  sub. 
At  sub. 
At  sub. 


oxids  fllm 
oxlds  fllm 
oxids  fllm 
oxida  fllm 
oxids  fllm 
oxids  fllm 
oxids  fllm 
oxida  fllm 
.  oxids  fllm 
,  oxids  fllm 
,  oxids  fllm 
,  oxids  fllm 
,  oxids  fllm 
,  oxida  fllm 
,  oxids  fllm 
,  oxids  fllm 
,  oxids  fllm 
,  oxida  fllm 


for  5  twn) 


Top  only.  No.  12,151 

bldataadaH 

No 

Nods 

Old  standard 
No 
No 


Bot.  only 
Nobs 
Norm 
Nods 
I  eire. 
Nods 
Nobs 


Locks  12,131;  Ohio  Bram  susp.  and  strain.  No.  4/8 
Ohio  Bram  suspenMn  and  stiaim  No.  1/0 
Ohio  Bram  suspsnsioo  and  strain.  No.  4/8 
Ohio  Bram  suspension  and  strain.  No.  4/8 
Ohio  Bram  susponsion  and  strain.  No.  1/0 
Ohio  Bram  susp.  No.  71,030,  str.  No.  72JI6,  No.  4/0 
Ohio  Bram  sospSBSion  and  strain.  No.  1/0 
Ohio  Bram  suspsnsioB  and  strain.  No.  1/8 


Cu.  slmrm 

Cu.  slmrm 

Aluminum  eomarsmion  simrm 
Cu.  slmrm 
Cu.  slmrm 
Cu.  sUorm 
Cu.  slmrm 
Cu. 

Ca.i 


Twist  sissrm 
Twist  sissrm 
Tsrist  sissrm 
Tsrist  sissrm 
Twist  Mssrm 
Twist  sleerm 
Tsrist  ■lasrm 
Twist  slmrm 


Nobs 

Oxide  fllm 


Nobs 

Nobs 

Nobs 

Nods 

Nods 

Nobs 

Nods 


Oxids  fllm 
Neas 
Nobs 
Nods 
Noas 
Nobs 
Nobs 
Nosm 
Nobs 
Nobs 
Nobs 


Oxida  fllm 
Oxids  fllm 
Oxids  fllm 
Oxide  fllm 
Oxids  fllm 
Odds  fllm 
Odds  fllm 
Odds  fllm 


Q.  E. 
O.  E. 
O.  E. 
O.  E. 
a.  E. 


O.  E. 


O.  E. 


G.  E. 
G.  E. 
G.  E. 


O.  E. 


El  Pr.  Eo 
G.  E. 

G  E 
G.  E. 

G.  E. 
W'hm 
irhm 
W-hm 
W'hm 
G.  E 
G.  E. 

G  . 

W'hm 


G  E. 
O.  E. 
G.E 
O.  E 
O  E. 
O  E 
G.  E 
O.  E 
G.  E 
G.  E. 
G.  E. 
O.  B. 
G.  E. 
O.  B. 
O.  B. 
O.  E. 
0.  E. 
G.  B. 


G.  B. 


Noas 

Stmi 

H 

Crucible  steal 

H 

8.-M.  gBlsanissd  stssi 

Nona 

Cu 

No  2 

Nona 

Oalsaniaed  stssi 

Ms 

Galsanised  strnl 

Ms 

Cu 

No  2 

Cu.— clad 

No.  6 

Cu 

Cu.— eiod 

No  2 
It 

Nods 

Galsanised  stml 

Ms 

Galsanised  stssi 

36 

(Jalraniaed  stssi 

36.  Ml 

Galranised  stml 

\i 

Galranissd  stml 

36 

Galvanised  stml 

u 

Cu.-«!sd 

16 

Galsanised  stml 

Ms 

Galranissd  stml 

Ms 

Galvanised  stml 

36 

None 

Galvanised  stssi 

36 

8.-M.  stranded  steel 

3U  .i;- 

Stranded  steal 

36 

Cu.-elad 

No.  6 

7-str.  galvaiiiseil  steel 

36.7si. 

Galvanised  stmi 

36 

Galraniasrl  steal 

36 

Galranissd  stssi 

36 

Qolvaaissd  stssi 

Ms 

Oalvaalssd  stssi 

36 

8.-M.  galvanised  steal 

36 

D'bis  gair.,  high  s.  st'J 

36 

Coppsrwsld 

Wool 

■its 

36 

Coppsrwaid 

'Its 

Copparweid 

•Its 

Coppsrsreld 

•Its 

Ooppsrwsirl 

•lit 

Copparwsirl 

•Its 

•Its 

Coppsrwsld 

Nn.  0 

Coppwsrsid 

•Its 

Co^^wsld 

•Its 

Gair.  stssi  stranded 

36 

Coppsrweiil 

Coppsrwelrl 

36.7st 
36.  7  01 

Coposrwsld 
Sismaas-lfartiD  7  str. 

36. 7  st 

36 

Coppsrwaid  7  str. 
Coppsrwsld 

36 

*6.  7  SI 

Coppsrwsld 

36,7.1 

Coppsrwsld 

36,7. 

Coppsrwaid 

36 

C.  8.;8  -M.7sU. 

31s;  3 

SisassBO-MartIn  7  str. 

36 

C.  8.  straadsd 

31* 

Sismsas-Martln  7  str. 

36 

Coppsrwsld 

36.7- 

8.-M.  stranded  stssi 

M. 

SIsassas-Martin  stssi. 


High  str.  erue.  st.  gal*- 
High  str.  erue.  st.  gals. 
High  str.  erue.  st.  ml*- 
High  str.  erue.  st.  gals. 
High  str.  erue.  st.  gals. 
Nods 

High  str.  erue.  st.  gals. 
High  str.  erue.  st.  gals. 


Msmsns- Martin  gair 
Sismsas-Mortin  gals. 
Sisassns-Martin  gals. 
SIsaMBS-Martin  gals. 
SiaoMBS-MartiD  gois. 
SiemsDS-Martio  mis. 
SisBisnS' Martin  mis 
SismoBs-Martin  gals. 
Sismans-MartiD  gals. 
Sisassns-Martin  ml*- 
Siemens- Martin  gals. 


G  E 
G.  E. 
O  E. 
G.  E. 
G.  E. 
G.  E. 
G.  E. 
O.  E. 


5-mi.  Cu.-wsid.  bal.h.a. 
Coppsr-eiad  stssi 
Omw-dad  stssi 
Str.  higb  strsagtb  gals. 
Od.  gals,  stssi 
No  nouad  wire 
Golr.  B.-M,  stranded 
Nods 


rvr^ai 


Sep  2  3  I32S 


States  Operating  At  or  Abo\ 


bowing  Current  Practice 


l^■^liMs■ 

'Tfssnt  lias 

At  Awfls  Twwort 

M  lasatn 

Mwb 

r  '  Tbt 

Maaulaoturer 

(26) 

No  o4  ‘  j 

Units  Tjras  Msiu/scturer 

(27)  (»  (29) 

Raduesd 

NsarStaMons 

(56) 

No.ol 

UnHs 

(51) 

Areiaa  Herns, 


Sim,  Inehm 

Rin^ 

Top  Bottom 

(35) 

04)  i  (95)  1 

'  u 

Oonduotor  CInmps, 
Type  sml  8iie 


Soctet  snepensiOD 


OhioBrnts;  Loeke 


Boeket  saepeasion 


Ohio  Brass  suspension,  9H'' 


Hus^neine 

HowleU 


HewleM  suspensioa 


Bin 

IT'  disc. 

Pin 

ir'  diee.  B.  A  8. 
HP'dtee 
ir'diee 
Pfn 
Pin 
Pin 
Pin 
Pin 
Pin 

IT' disc 
ir'dise 
IT'dise 
W  dls« . 

W  disc 
W  disc 
ir'dise 
Pin 

ir'dise 

ir'disc 

ir'dise 
ir'dise 
ir'dise 
IT'  dise 
IT' diee 
IT'dtoc 
ir'dise 
ir'dise 
ir'dise 
ir'  dise 


Ohio  Brass;  Loeks 
Looks 
Loom 
Loeks 


Leeks 
Ohio  Brass 
Loeks 

W'hss;  Loeks 
LMko 
Looks 
Ohio  Bsms 
Loeks 
Loeks 
Ohio  Brass 
Ohio  Brass 
Looks 
Ohio  Brass 
Loeks 
Ohio  Brass 
Locks 
Looks 
Thossas 
Ohio  Brass 
Thomas.  Ohio  B. 


Buspsosm- 

BuspsnAsn 


Hsviott 

Hewlett  ttts;.*nsK>n 


Nobs 

Nobs 

Nobs 

Thossas  spoon 
Thoinas  spoon 


4  bolt  suspension,  V 
4  bolt  suspoasion,  V’ 
Tie  wirs 

Link  suspension,  S" 
Thomas  suspension,  r' 


Ohio  Brass  No.  II.SU 


ir'dise 
ir'dise 
ir'dise 
IT'  dies  B.  A  8. 
ir'dise 
ir'dise 
ir'dise 
ir'dise 
ir'dise 
ir'dise 
ir'dise 
ir'dise 
ir'  dise 


None 

Nobs 

Nobs 

Yes 

J4"  Bat.  1st  eiisuit 
Nobs 
None 
Nobs 
Nobs 
Nobs 
None 
Nobs 


Only  in  R.  I.  IV' 
24"  Bat  1st  e^uit 
Nobs 
None 
Nobs 
None 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
Nobs 
None 
Nobs 
Nobs 


Looks  ST'  spread 


Loeks  No.  4,656  and  No.  11,950 


2-bolt  suspensioB,  No.  2/0  wirs 


Hswiott 

Hswistt 

Hswistt 

Metal  sap  No.  25.620 


Thossas 
Thossas 
Ohio  Brass 
Thossas 


Hewlett 

Hswlst' 

Hswistt 

Metal  eao 


Thomas 
Thomas 
Thomas 
Ohio  Emm 


OwB,  Thoams,  V.  8. 
Thoasas,  V.  8. 


Oam,  'PhoaM,  V.  8. 
Nona 


8.  A  P.  No.  105,  6  bolt 
8.  A  P.  No.  105,  6  bolt 
8.  A  P.,  6  bolt 


Loeks  No.  5,029 


No.  1,400  b.  s.  suspsnaioo 


No.  6,406  b.  s  str 


O.  B.  No.  72,566,  No.  71,056,  No.  71,042,  No.  4/0 


Ball  and  soekst 
JsSsry-Dswitt 
JsBsry-Dswitt 
JsBsry-Dewitt 
JsAsry-Dswitt 
JaCary-Dswitt 
JsBsry-Dswttt 
Ball  and  socket 


Cap  and  pin 
JalMry-Dewitt 


Ja8sry-De 

Hswiott 

Pin 


Ohio  Brass 
Jafl^-Dswitt 
Jaihry-Dswin 
JsAsry- Dewitt 
JeCery-Dawitt 
JaOsry-Dewitt 
Jsflsry-Dewitt 
Locke 

97aatinri>ouss 

JsAsry-Dewitt 

Je8sry-Dswitt 

Thotnas 

Loeke 


Ball  and  socitst 
Js6Mry-Dew.  c 
JaAary-Dew<’ ' 
Js8ery-Dew  it 
Ja8ary-Dew.it 
Jafsry-Dew.'.t 
JsBhry-Dowtt 
Cap  and  pi  i. 
Gap  and  pin 
Jaffary-DMit' 
JaAtry-Dswiti 
Hswistt 
Pin 


Ohio  Srass 
JsItery-DewiU 
Jeffsry-Dswitt 
JsAery-OowHt 
Jeflery-Doaritt 
Jeflsry-Dswitt 
Jeffery- Dewitt 
Locks 

Wsstinritoass 

Jeffery-Dsedtt 

Jeffery-Dswitt 

iWss 

Loeks 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Bram 
Ohio  Brass 
Ohio  Brass 
None 
Nona 

Ohio  Brass 
Ohio  Brass 
Thomas  VB. 
None 


Ohio  Bram  No.  1 1,551,  No.  4/6 
OhioBramNo.  11,551, No.  2/0 
Ohio  Bram  No.  1 1,551,  No.  4/0 
OhioBramNo.  1 1,551, No.  2/0 
OhioBramNo.  11,551, No.  2/0 
OhioBramNo.  11,551, No.  2/0 
Ohio  Bram  No.  1 1J5I ,  No.  4/0 
Loeke  No.  15,075.  No.  4/0 
Wastingboum,  No.  4/0 
4^  OhioBramNo.  11,551, No.  2/0 
Ohio  Bram  No.  1 1,551  .No.  2  /6 
Thomas.  No.  2y^ 

'Pis  wire.  No.  4  Cu. 


Suspension 

Suspoasion 

Suspension 

Suspension 

Suspension 

Suspsasion 

Suspension 

SuspoBsioo 

SiM^Mioo 

Sus^sbMoo 

29  ml  pin;  7  sU.  SUSP. 
Suspsasion 
Suspension 
Suspansion 
Suspension 
Suspsnsioo 


(Susp.)  Loeks 


Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Strain 

Sl^n 

Strain 

Strain 

SMn 

Suspension 

Suspension 


No 

6  susp.,  7  strain 


Leeks  No  .  4.694 


Loeks  No.  6.476;  Ohio  Bram  No.  91,950 
. Locks' No.' j;052 . 


Lmks  No.  4.694 
Lm  elamps 
Las  olampa 
Las  elamns 


Loeks  No.  L0J2 

Looks  No.  6,476;  Ohio  Bram  No.  119,506 
Looks  No.  6,476;  Ohio  Bram  No.  119,506 
Loeke  No.  6,476;  Ohio  Bram  No.  119,506 


Lm  elamp 
Las  damp 


'Loeks' So.  '5,'2d6;'  '6h'io  Biam'  'No. '  I T,^' 
Looks  No.  5,169;  Ohio  Bram  No.  11,947 


Hewlett  10" 

Thomm 

10 

Hswistt  16" 

Hewlett  16" 

Thomm 

5 

Hewlett  10" 

No.  257 

JsAery-Dewitt 

9 

OhioBmmNo.36. 

Core  aad  tins 

JsAsry-Dewitt 

9 

Gap  and  pin 

Gore  and  tine 

JsAsry-Dswitt 

2x9 

Gore  and  tias 

Gore  and  tine 

Jeffsry-Dswitt 

2x9 

Gore  and  tins 

Core  and  Um 

JsAsry-Dewitt 

9 

Gap  and  pin 

Onto  aad  tins 

JsAsry-Dewitt 

9 

Gap  aad  pin 

Cap  and  pin 

Ohio  Bram 

9 

Gap  aad  pia 

Gore  aad  tins 

JsAsry-Dewitt 

2x6 

Gore  aad  tine 

Cora  aad  tins 

JsAsry-Dewitt 

2x9 

Cora  and  tias 

Hewlett 

Thosuw 

7sr  6 

Hswiott 

Heerlstt 

Thomm 

For  6 

Hoerlett 

HewleCt 

Thomm 

7  or  6 

Hewlatt 

Hewlett 

Thomm 

7  or  6 

Heerlstt 

Hewlett 

Thomm 

7ar6 

Heerlstt 

Heerlstt 

Thomm 

7or6 

Hewlett 

Hewlett 

Thoasm 

7or6 

Hewlett 

Hewlett 

Thomm 

7or6 

Hewlett 

Hewlett 

Thomm 

7or6 

Hewlett 

Hewlett 

Thomas 

7or6 

Hewlett 

Hewlett 

Thomm 

7or6 

Hewlatt 

Thomas  No.  5,462;  No.  5,465  Nona 
None  Nona 


Thomas  No.  10,009,  No.  4/0 
Ohio  Bram  strain  elamps.  No.  4/0 


LaM 

JsBsry-Dewitt 
JsSmy-Dewitt 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Jsisry-Dewitt 
Jaasry-Dewitt 


Mallsabis  iron,  to  fit 
MallsaUs  lion,  to  Ot 
Mallsabis  iron,  to  flt 
Mallsabis  Iron,  to  flt 
Mallsabis  Iren,  to  flt 
Mallaable  iron,  to  flt 
Mallsabis  iron,  to  flt 
Mallaable  iron,  to  flt 


Flat  strap  iron 
Small  round  bom 
Sssall  round  hem 
Small  round  horn 
Thomm  V.  8. 
Small  round  horn 
Small  round  horn 
Small  round  horn 
Small  round  hem 
Small  round  horn 
Thomm  V.  8. 


Solid  damp,  1 
Solid  elamp,  1 
Solid  elamp,  I 
Solid  damp,  ] 
Solid  elamp,  ' 
Solid  elamp,  1 
Solid  damp,  ! 
Solid  elamp,  ! 
Solid  damp,  1 
Solid  damp,  1 
Solid  damp,  i 


Cap  and  pia  No.  6,400 
Cap  and  pia 
Cap  aad  pin 

JeAery-Dewitt  No  A -257 
JeAery-Deeritt  No.  A-2S7 
RewUt  link  No.  11,629 
JsAsry-DewItt 
JsAsry-Dewitt  No.  A-257 


Ixiefce 

Looks 

Loeke 

JeAery-Dewitt 

JsAary-Deeritt 


JeAary-Dmritt 

JsAery-Dewitt 


Gap  aad  pin  No.  6,460 
Gap  aad  pin 
Gap  and  pin 

JsAsry-Dewitt  No.  A-257 
JsAtrr-Deeritt  No.  A-2W 
Hewlmt  link  No.  11.629 
JsAsry-DowHt 
JeAery-Deeritt  No.  A-2S7 


Locks  No  . 

Lwke  No  . 

Locks  No  . 

JsAsry-Dewitt  5  susp.  A  6  su.  for5twr*) 


Top  only.  No.  12,151 


JsAsry-Dswitt 

Thooam 

JaAsry-Dewitt 

JsAsry-Dewitt 


Old  standard 
No 
None 

Old  standard 
No 
No 


Bot.  only  . 
None 
None 
None 
I  eire. 
Nona 
Nous 


Locks  12,151;  Ohio  Bram  susp.  and  strain.  No.  4/0 
Ohio  Bram  suspension  and  strain.  No.  1/0 
Ohio  Bram  suspensioo  and  strain.  No.  4/0 
Ohio  Bram  suspensioo  and  strain.  No.  4/0 
Ohio  Bram  suspension  and  strain.  No.  1/0 
Ohio  Bram  susp.  No.  71,038,  str.  No.  72,5^  No.  4/0 
Ohio  Bram  suspension  and  strain.  No.  1/0 
Ohio  Bram  suspension  and  strain.  No.  1/0 


Suspansion  dim 


Looks  No.  5.660 


ve  66,000  V olts 


II 

I 

I 

j 


OnndncUr  and  Ig8«lnU»  Prwtnetina 

Anaotora 

Ormhaod  Orouad  Wire 

Type  of  Orouad  Uoad 
on  Polm  m  Towara 

(41) 

,  No.  of 

LiM 

(1) 

Method  j 

; _ 

Honu- 
,  faeturm 
(If) 

Sise 

Material  Inehm  { 

(40)  (41)  I 

No. 

Uaad 

(42) 

(44) 

Aluminum  Co.  twiat  jointa 

L.  V. 

W'hm 

Wrapped  pole  butt 

Nom 

1 

Oompramion  joint 

Oxida  Um 

0.  E. 

Nom 

Wrapped  pola  butt 

Nom 

2 

Pawlal  almm 

Oxida  Um 

O.  E. 

Nom 

Wrapped  pole  butt 

Nom 

1 

PamUal  almm 

Oxido  Um 

0.  E. 

Stool 

1 

Tower  gnlraniaad  and  i  n  earth 

Nom 

4 

AIumIbub  Oo.  twlet  ^ot 

Oxida  Um 

0.  E. 

Cruel  bU  ataal 

H 

1 

Wrapped  pola  butt 

Nom 

S 

Aluminum  Oo.  twiat  joint 

Oxida  Um 

O.E. 

B.-U.  gnlmniaad  ataal 

ht 

2 

Wrapped  pole  butt 

Nom 

t 

Smrm 

Auiklnum  eoll  at  Bennington 

O.  E. 

Nom  k. 

Butt  armppod  arith  ft"  guy 

Nom 

7 

Smrm 

Nom 

Nom 

Nom 

Nom 

1 

Twirt  iImt* 

Tiritt  i1mt« 

Twiit 

TwIattiMT* 

Twlat 

No.  I,  twM  No.  2  eompr. 
TwiatalMT* 

Twitt 

Twiat  alaara 
Twlat  alaara 
Twiat  alaara 
Twlat  alaara 
Tarlat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
TwlM  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
Tariat  alaara 
Twiat  alaara 
Twiat  alaara 


Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 

Yaa 


Cu. 

No.  2 

1 

Oolmaiaod  ataal 

Ha 

2 

Qalvanieed  steel 

Ma 

2  par  elre. 

Cu. 

Cu. — olad 

No.  2 
No.t 

1 

1 

Cu. 

Cu. — olad 

No.  2 

It 

1 

1 

Oolrnniaad  ataal 
Oalmniaad  ataal 
Oolrnniaad  ataal 
Oalmniaad  ataal 
Oalmniaad  ataal 
Oalmniaad  ataal 
Cu.-olad 

W 

2 

1 

2  perliM 

1 

1 

1 

Oalmniaad  atml 

Ma 

1 

Qelveaieed  steel 

Ma 

1 

OalTeoleed  steel 

ft 

1 

Oalmniaad  atml 

ft 

1 

Charcoal  oona 
H"  ataal  atraad 
H"  ataal  atrand 
Nona 

M"  ataal  atraad 
Nona 

H"  ataal  atraad 
Charcoal  eoaa 
H"  ataal  atraad 
H"  ataal  atraad 
Charcoal  eoaa 
Noaa 

H"  ataal  atraad 
Noaa 
Noaa 
Noaa 
Noaa 
Noaa 

H"  ataal  atraad 
Nom 

H"  ataal  atraad 
'at^  atraad 
'ataal  atraad 
Noaa 
H"  ataal  atraad 
Noaa 

H"  ataal  atraad 
H"  ataal  atraad 
Noaa 
i"  ataal  atraad 
'ataal  atraad 
Noaa 


If: 


TalapboM 

f 

Telephone 

w 

TeieplHMe 

II 

Tel^plwne 

12 

TeleplHMe 

IS 

TelephoM 

14 

Telepboae 

IS 

Telepboae 

It 

Teiepheoe 

17 

21 

TalapboM 

22 

TalaphoM 

21 

Nom 

24 

TMepMsae 

2S 

Talapbona 

2t 

Talapbona 

V 

TalapboM 

X 

Nom 

2f 

Nom 

S 

Nom 

M 

TalaphoM 

12 

Nom 

IS 

Nom 

34 

Nom 

IS 

TolapboM 

It 

Talophom 

17 

Nom 

St 

Nom 

If 

Nom 

4t 

IfM"  Cu.  alaaraa 


Noaa 


S.-M.  atraadad  ataal  TIa  dia. 


OopparwaM  pcuad  roda 


Ball 


41 


■aara 


A*  tanaiaala,  oiida  Aim 


O.  E.  Btraadad  ataal  H 


Oofl  of  atr.  Ca.  wira  buriad 


Prirata  talaphoaa  Uaa  Uaaod 


42 


Elaotro 


Cu.-olad  No.  6 


2^ira  matallie 


41 


Slmve 

At  '^rmioola.  Aluminum 

O.  E. 

7-atr.  galraniae<l  atml 

ft, 7  atr. 

1 

Drimn  ground 

Nom 

44 

Cu.  almra 

Aluminum  mil 

0.  E. 

Oolrnniaad  ntaei 

ft 

1 

Coil  Cu.  wira 

TalapboM  and  eorrlar 

4S 

Cu.  almra 

Aluminum  mil. 

0.  E. 

Oolrnniaad  ataal 

ft 

1 

Coil  Cu.  arire 

Cbtfriar 

4t 

Cu.  aplioaalmm 

Aluminum  edi 

0.  E. 

Oalmniaad  ataal 

ft 

1 

Coil  Cu.  wira 

TalopboM  and  oorriar 

47 

Afuminum  eall 

Oalmniaad  ataal 

fia 

1 

Coil  Cu.  wira 

4t 

Aluminum  mil 

O.  E. 

(^Imnlaed  atml 

ft 

1 

Coil  Cu.  wira 

TalaphoM 

4f 

Smre 

Nom 

8.-M.  gnlmniaad  atml 

ft 

Oroand  rod 

Ball  talaphoM 

fe 

/t . 

Nom 

D'bla  galr.,  high  a.  at'd 

ft 

1 

No.  Iff  Cu.  eoil  under  eonerata  (<) 

Carrier 

SI 

Smrm 

Banaatt 

El  Pr.  Eo. 

Copporweld 

■Ita 

1 

Oroand  plate 

Comraareiol 

S2 

BImrm 

Oxida  Um 

0.  E. 

Sml 

2 

Oround  pinto 

Comaaaroial 

ss 

Smrm 

Oxide  Um 

0  E 

Copporwold 

•Ita 

1 

Earth  onabor 

S4 

Smrm 

Oxida  Sira 

0.  E. 

Copporweld 

■iii 

1 

Earth  noohor 

Coanotoroial 

ss 

Smrm 

Oxida  Um 

0.  E. 

Copporweld 

■It! 

2 

Oround  plota 

Primta  eohla  on  toworn 

St 

Smrm 

W'hm 

Copporweld 

'ita 

1 

Earth  nmhor 

ComiMreiol 

S7 

Smrm 

Auto-raire 

W’hm 

Copporweld 

■ftx 

1 

Earth  anchor 

Om  mar  dal 

SS 

Smrm 

Auto-rolra 

W'hm 

Copporweld 

.  'ft! 

2 

Earth  xMhor 

Comaaorolal 

Sf 

Smrm 

W'hm 

None 

Nom 

SnoMpilm  mHm 

ts 

Smrm 

O.  E. 

Copporweld 

Ho.  t 

1 

Earth  onehor 

Commoialnl 

tl 

Saarm 

O.  E. 

Coppworold 

•ft! 

1 

Earth  nmbor 

Ctmaaarelal 

t2 

Smrm 

Oxida  Um 

O. 

Copporweld 

•ft! 

1 

Oround  plato 

Commareinl 

tl 

Smrm 

Auto-ralre 

W'hm 

None 

Oround  plota 

Commoroiol 

t4 

Smrm 

Kleetrolytl** 

Vf’hm 

Oolr.  atml  atmndad 

ft 

1 

Oround  rod 

TalapboM 

tl 

Saaraa 

Bloaraa 

fllMraa 


Saaraa 

Saaraa 

Saaraa 

Saaraa 


Saaraa 

Saaraa 


Cu.  alaaraa 
Cu.  alaaraa 


At  anb.,  oxide  Sim 
At  aub.,  oxida  Sm 
At  aub.,  oxida  Sim 
At  aub.,  oxida  Um 
At  aub.,  oxida  Sim 
At  aub.,  oxida  Sim 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Sim 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 
At  aub.,  oxida  Um 


Nom 
Oxida  Um 


O.  E. 
O.  E. 
O.E 
O.  E. 
O.  E. 
O.  E. 
O.E. 
O.  E 
O.  E. 
O.  E. 
O.  E. 
O.  E. 
0.  E. 
O.  E. 
O.  E. 
O.E. 
O.E. 
O.  E. 


O.  E. 


Copporweld 
Copporweld 
Copparwaid 
Biameaa-lfartin  7  atr. 
Copparwaid  7  atr. 
Copparwaid 
Copparwaid 
Copparwaid 

ft,  7  atr. 
k7atr. 
ft,  7  atr. 

n 

tt,  7  atr. 
ft,  7  atr. 
ft,  7  Hr. 

Copparwaid 

H 

C.  8.:8.-M.7atr. 
Blemono-Martin  7  atr. 

C.  8.  atmndad 
Samana-Hartln  7  atr. 

fia: ft 
ft 

n- 

Copper  arald 

ft,  7  atr. 

S.'lf .  atmndad  atml 

fia 

Ma  ground  with  H"  gnlr.  ataal 
Earth  footing 


Earth  footing 


Earth  footing 
Earth  footing 
Earth  footing 
Earth  footing 


Pola  gr.  with  No.  4  W.  P.  Cu. 


Pota  gr.  with  H"  7  i^r.  atMl 
Earth  footing 


Drircn 

Nona 


Nona 

Nona 

Talapbona  on  aaporata  polaa 
Nona 

Talaphonaa  on  towon 
Nom 
Nom 

Sapomta  pola  Um  talapbona 
Nom 

TalaphoM  on  aoaaa  polaa 
TalapboM  on  troM.  polaa 
TalaphoM  on  aaaia  polaa 
TdaphoM  on  towaro 
TalaphoM  on  toarora 

Talapboina  eireuit  on  to  war 
Nom 

Talaphonaa  on  aaporata  polaa 
Saparata  pola  Um 


Carriar  euTTMt 
TalapboM 


If 

20 


Malntsrro  alaaraa 


Nom 


SanMoa-lfartin  ataal.  M  2 


21 


2  pe.  Aluminum  oompramion  joint 
Cu.  twiat  alaaraa 
Cu.  twiat  alaaraa 

Compr.iolHta  A.C.8.R.  twiat  alaaraa 
Twiat  alaaraa 
Twiat  aloarOa 

2  pe.  Aluminum  eompraaaion  joint 
AluiUnum  oompramion  joiota 


Nom 

Nom 

Nom 

Nom 

Nom 

Nona 

Nom 

Nom 


gu.almrm  Oxida  Um 

B.  almraa  Nom 

Cu.  almrm  Nom 

Cu.  olaarm  Nom 

Aluminum  oomnramion  alaarm  Nom 

Cu.  almrm  Nom 

Cu.  alaarm  Nom 

Cu.  alaarm  Nom 

Cu.  almrm  Nom 

Cu.  alaarm  Nom 

Cu.  almrm  Nom 


High  atr.  erue.  at.  gnlr.  ft 

High  atr.  oruo.  at.  gnlr.  ft 

High  atr.  eruo.  at.  gnlr.  ft 

High  atr.  eruo.  at.  gnlr.  ft 

High  atr.  onto.  at.  ^r.  ft 

Nom  . 

High  atr.  erM.  at.  gnlr.  ft 
High  atr.  erue.  at.  gnlr.  ft 


2 

2 

2 

2 

2 

Nom 

2 

2 


Tower  footinga 
Towm  footinpi 
Tower  footinga 
Tower  footinga 
Tower  footinga 


Tower  footing! 
Towm  footinga 


Prirata  wira  talapkoM:  aarrim 
Nom 

Prirata  wira  and  BoU  talaphena 
BaU  talapbona 
BoU  tolapboM 

Primta  wira  lolapboM  and  ontfim 
Conrimaad  Ball  talaphena 
Oarrim  and  Ball  tdapboM 


'I.  E.  SiaiMM-ltartln  gnlr.  ft 

.  Siamana-Mortin  gnlr.  ft 

.  Samena-MortiD  gnlr.  H 

.  Blenmna-Martin  gnlr.  H 

.  Semana-lfortio  gnlr.  ft 

SanaoM-IUrtln  gnlr.  ft 
....  ..  Saeaana-Hartin  Mir.  ft 

.  Samona-llartin  gnlr.  ft 

.  Siamana-Martin  gnlr.  ft 

.  SiaaBana-Martin  galr.  ft 

.  Semena-Martin  ^r.  ft 


Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 


QoMral  Bloetric  eariim,  wtrolam 
OaaanI  Blaetrie  aarrim,  wiialam 
Oonmnl  Ehetrie  oarrim,  wtrolam 
Oonotml  Elaetrie  earrim,  ariialam 
Nom 

Qaoaml  Elaetrie  earrim,  arirolom 
Can  ami  Elaetrie  earrim,  wiralam 
Oonaml  Elaetrie  earrim,  wiralam 
Oanoral  Elaetrie  earrim,  ariralam 
Oanoral  Elaetrie  earrim,  wiralam 
Nom 


» 

11 

12 

» 

14 

15 
It 
17 
II 
If 
40 


f'O 


Twiat  alaerm 
Twiat  alaarm 
Twiat  almrm 
Twlat  alaerm 
Twiat  almrm 
Twiat  alaerm 
Twiat  almrm 
Twiat  almrm 


Oxide  Un> 
Oxida  Um 
Oxida  Um 
Oxida  Um 
Oxida  Um 
Oxida  Um 
Oxide  Um 
Oxide  Um 


O.E.  S-Boi.  Cu.-wald,  bol.b.a.  ft  I 

O.E.  Coppm-elod  otoel  fia 

O.  E.  CogM-elad  atad  ft  I 

Q.  E.  Str.  UM  atrangth  gnlr.  ft  I 

O.E.  R-M.  gnlr.  ataal  ft  I 

O.  E.  No  ground  wira  . 

O.  E.  Oolr.  B.-N.  ohmoded  ft  I 

O.  E.  Nom  . 


Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Copporweld  rod  orary  pole 
Nom 


ft"  gnlraniaad  guy  atmnd 


Corrim 
Primta  liM 

TiOnaad  Um 
Prirata,  mpnmu  | 
Prirata,  aapnmta  | 


fMoadUM 
Prirata  Um 


AmmU—  Cg.  alaarm 


O.  E. 


Noaa 


Primta 


4f 


iiiiistags  is  %  «  Qtsitscss  rfarsscss 


T»yl«Trllie  Brown  Fnlii . 

TnylorviHe  Soft  Mnpla . 

Bl&fii  Rjrtr  Altmnr . 

Bla'k  Ri?s'— T»¥k»Tr;lle . 

Nufoiod  Nor''nK  Riyn;  ndviili 


CMtrml  Om  A  Bwtric  Cmrp. 

PouchkaapM— Falla  Villace,  Cmid . 

Poochkaapaia— Atkaoa . 

CaMuU— Kottardaaa . 

OUoTiUa-EMt  WaMao . 

Eak  WaldaD— Wtai  BalnriUa . 

Eaat  Waldan  A  Waat  Wharton.  N.  J . 

Waat  BalayilU— HirtlaiMl . . . 

Storgaon  Pool— Falla . 


Now  York  State  Gai  S  Bectrlc  Corp. 
Otaaco— Harkimar  County  lina — CoilianTilla . 


M  Allana  Falla— Hannawa  Falla 

Jl  Hannawa— Pyritaa . 

U  Pyriita— Ogdanburg . 

M  Pyritaa  Oouramaur  . 

M  Higl^  Falla  Maaaana . 


St.  LnwfOMc  Cowaty  VtlHttea  lac. 


FabHc  SertlM  Bectrlc  A  Gaa  Co. 

M  Trenton— Bilaa  Iiland  (Phila.  Elaetrie  Oo.) . 

%  Eiaai—Kaamy— Marion . 

S7  Kaamy-Atbania . 

M  Athama— Rnaaland . 

N  Roaaland— Waat  Orange  . 

M  Roaaland- Matueban  . 

ti  Matueban— Trenton  . . . 


t2  Rnaaland— Buab kill  (Pa.  Poartr  A  Light  Oo.) . 

New  Jereey  Fewer  A  light  Ca. 

tl  Eaaton,  Pa.— Waat  Wharton^.  J . 

M  Want  Wharton.  N.  J.-Eaat  Waldan.  N.  Y . 


Uuerae  OMUity  A  Htoetfw  Cars. 

Plymouth  PUnt-WUkaa  Barn  Sub.  (Pa.  Pow  A  Light) . 

Plymouth  Plant— BwOyerielUa  Sub . 

BuoyerarUla  Sub  — Smaton  PUat  (Pa.  Power  A  light) . 

Hunlook  Plant— Barwiek  Sub.  (Pa.  Power  A  LightlT . 

Hunloek  Plant— Wanamia  Sub . 

Hunlook  Plant— PWmouth  Plant . 

Plymouth  Plant— Wanamla  Sub . 


Spring  Otoea— Hanover. 
York- Spring  Orove . 


MetrapaMtnw  BSInao  Oa. 


York— Spring  Orove. . . . 

York— Hanoeer . 

Mlddlatown-York  .... 
Lebanon— Middletown . 

IUadii«— Lebanon . 

Reading— Middletown. . 
Reading— Eaaton . 


The  PhllagelphIn  Bectrlc  Ca. 

Flat  Rock  Tunnal— Waatmoraland . 

Plynaouth  Meeting- Flat  Rock  Tunnel . 

Plymouth  Meeting— Towamaoein  Two . 

Aynaouth  Maating— Trenton  CutoS  of  P.  R.  R  . 

Conowi ago— Plymouth  Maating . 

Philadal^ia— Bilaa  lalaad . ■■■■■■' . 

PhlladelDbia— Choatar- Marcua  Hook . 

Mareua  Hook — Del.  State  line . 


Wilmington— Cheater,  Pa.. 


Amertcan  Pawer  Ca. 


Feu  Cewtral  Light  A  Fewer  Ca. 


Roibury  and  K.  R.  P.  J  Switch . 

Fcuaylraaln  Bectrlc  Ca. 

Hooveravillc — Deep  Cntk . 

Seward— Hooraranlla . 

Seward— Blairaville  . 

Seward— Olory . 

Pinay-Oloiy . 

Glory— Philipaburg . 

Pinay— Brie . ^ — :  •  Wn'  ‘  . 

Piney— Warren.  Penna  Elaetnc  Oo.  Section . 

Warreo- Falconer,  Penna.  Elec.  Oo.  Section . 


OwaweaM  ligbl  Oe. 

CoUaa  Powwr  Htalion— Hiland  Bub  . 

Brunot  Inland  Poarar  Station— Colfax  Poorer  Station . 


Went  Fcnn  Fewer  Ca. 

Wiodaor— WaahingtOD  . 

Waahii^ton — Charlaroi  .  . 

Charlaiol — Lake  Lynn . 

Springdale  Charlaroi  . 

Sprii^dale— Kittaaning . 

Kittanning— Pinay  Dam...  . 

Springdale  Butler . 

Sprii^dale-Oairax . 

Springdade— Luxor . 

Hidgwajr  dub  S,nt*ou-  .gariaa  Jeaah  Tawer-Iina . . 

Ridgway  Sub  Station— McKean . 
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Wood  polm 

1 

17  ■ 

BAST  NOBTH  CBmAL 

Daytaa  Fewer  A  Light  Ca. 

Dayton-Cineinnati  (Hartwell).  Eaat  Line  Section  Dayton  OutaUrta  to  Carliala  Junetioo . 

(■)  Daytonk)inn.  (Hartwell).  Eaat  and  Went  Circuita  Section  of  Line  in  Dayton  to  Outakirta  of  City 
(')  Dayton-Cincinnati  (Hartarell).  Waat  Line  Sectloo  Dayton  Outakirta  to  Carliale  Junction . 

Ohio  Fubhe  Senrlce  Ca. 

Alliance — Canton  .  . 

Aahland— Lorain  .  . 

Aahland— ManaSaid .  . 

Canton— Maaaillon .  . 

Lorain— Sanduaky . 

Maaaillon — Aahland . . . . . . 

Melon  Plant— Loogriew  Sub.  Station  (MMco  M.OU  Line) . . 

Sanduaky- Toledo  (Al.  from  Bamduaky  to  Northaide  of  Sanduaky  Bay,  S.l  milea) . 

Warren— AUianoe .  .  . 

Warren— P.  O.  Syatem  . 


Ohio  CtlHtlca  Ca. 


II  Chillieothe— Baamao...  . 

Fcwaaylraala-Ohla  Fewer  A  Light  Ca. 

14  Boaudman— Can  Said  (YM)  . 

1}  ChnOeld-Salam  (YW).  . 

M  MaBury— Sharon  (YSli. .  . 

Poiand-SUuthar  (YB) . 

It  Salt  Springe  Board  man  (ZJI) . 

I*  Sharon-Oteanrilla  (YtJV  . 

X  Toronto— Boardman  iZ-Ti)  . . 

II  Toronto— Boardman  (S-J4) 

21  Toronto-Lowellvilla  (1-72) . 

B  Toronto-New  Caatle  (1-71) . 


Bouthem  Ohio  Bectrlc  Ca. 


24  Pomeroy—  Superior—  Circleville. . .  ... 

Taleda  Bdlaon  Ca. 

25  Acme  Station— Fitch  .  . 

2k  Acme  Station- Walbridge...  .  . 

27  Fitch-WaIhricU .  . 

II  Toledo,  Ohio-Olieliigu  Bt^  line  . 

X  Toledo— point  15  milea  aaat  of  Toledo. . 

JO  Walbridge— Pubarrilla . 


Ualu  Cm  A  Bectrlc  Ca. 

CIneinnatl  (Hartwell)— Daiyten.  . 

Ciooinnati  (Hartwell)— Dayton  Eaet  lina  HartwdI  -  Ciwiiele  exn^  taction  abawn  for  lina  Jl . 

CInointtati  (Hartwell)  Dayton  Want  lina  aection  Hartamll— Hamilton  —Tienton--Ghrliala  Junction 

Columbia— Hartarell . 

Oolumbia— Hartarell . 

Columbia  Poarar  Station  to  Indiana  State  line  . 

Hamiltoo  Omtreaa  (•) . 

Hartarell— Qmarood . 

Hartarell- Elmarood .  . 

Hartareli— Mitehall  Aarenue . 

Oakley -Hartarell  . 

Trenton— Middletown  . 

IMHum  gfectrlc  Carp. 

Bremer  (Terre  Haute) — Clinton  "A"  Route . 

Dreaaar  (Torre  Haute)- Clinton  "B"  Route . 

Daeaaar  (Tarre  Haute)- Sulliamn . 

Dreaaac-Water  Street  Planta  (Tarre  Haute).. . . 

Kokowto—Hoarard— Brant  County  lina  roni>ea-tiuii  to  liHliaiia  General  Service  Co . 

Laaora  (I ndianapolia)— Columbia  (Ctnrionati)  (") . 

Laarore  (Indiaaa^ia)— Columbia  (Cincinnati)  0*) . 

Lanore  andiana^ia)- Draaaar  (Tarre  Haute) . . 

Lanore  (Indiana^ia)— Knigbtatown.  . 

Lenote  (lodiaaa^ia)-Sboioy villa  (**)  . 
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1423 

2J.0M 

46 

M 

Wood  pdm 

1 

2  5 

1425 

M.OM 

46 

M 

Stad  toarara 

2 

3  8 

I4X 

M.OM 

46 

M 

Stad  toarara 

2 

6 

I4X 

24,0M 

46 

M 

Stad  towara 

2 

3  4 

1425 

6.0M 

46 

M 

Both  (>•>) 

1 

21  2 

1427 

6.0M 

tt 

M 

Wood  pdm 

1 

24  ■ 

1425 

6.0M 

46 

M 

Wood  polm 

1 

M.73 

Intcratntc  FubSc  Service  Ce. 
5J  Badforo- Edamrdaport  .  . 

54  Connaraville— Now  Cmtla...  . 

55  Coonarevilla— Ohio  State  line . . 

U  JaSaraonvilla— Seottahurg...  . 

57  Knighutown— New  Caatle  . 

30  New  Caatle  Henry  County  lina.  . 

JO  Seottaburg— Bedford .  . 


Nnrtbcrw  Indiana  Fewer  Co. 
M  Cooverm  Indiana  General  Service  Connectioii.  . 

41  Kokomo— In  Fayette.  . 

42  Kokomo—  Wabnm 

4J  lenoreandianapolial-Nobleavtlla . 

44  NobUaville-Koloaao . 

45  Nobimvilic  to  Madiaon— Henry  County  Una  . 


Nnrtbcrw  Indtann  FwbSc  Service  Cn. 

44  Aetna-  Mirhi^n  Qty . 

47  Indiaan— niiaoia  State  Una  to  Aetna .  . 

40  Michigan  aty-New  Carliale . 

Wabnah  Ynllry  Bectrlc  Cn. 

40  AUim  Loop  .  .  . 

10  AUiea  Lom  Junction-  La  Fumtte.  . 

71  Chakon— Covington  Doubla  Circuit  Junction . 

72  Coviagton-Attim  Ixmp  Junction  .  . 

73  Covtagton  Doubla  Or^t  Junction— Btata  Line . 


73  Oovtagton  Doubla  Or^t  Junction— I 

74  Double  Cirrvit  Junetioo-  Covington 


mk 

1124  and  1125 
Il2k 


1*25 

1125 

1125 

1425 

1427 

1423  and  1427  (■•) 


Central  IBnnia  FwbSe  Bervlec  Cn. 

75  Grand  Toner  Mound  Chy .  . 

3»  Muddy-EBagbam  .  . 

77  Muddy— SbnwaaotowB . 

X  Muddy— Weal  Ftaakfort  . 

X  Waat  Fraakfort — Ormnd  Tower . 


Both 

Steel  towera 
Steel  towera 
Steel  towera 
Steel  towera 
Wood  polea 


Steel  towera 
Wood  polea 
Wood  polea 
Steal  towera 
Wood  polea 
Wood  polm 
Wood  polea 


Wood  polm 
Wood  polm 
Wood  polm 
Wood  polm 
Wood  polm 
Wood  polm 


Steal  town 
Steel  tnwara 
Steal  torrara 


Wood  polm 
Wood  polm 
Wood  polm 
Wood  polm 
Wood  polm 
Wood  p^ 


Wood  poUa 
Wood  polm 
Stael  towara 
Staal  kawara 
Steal  towara 


7  34 

17  to  Co.  line 
SI 
74  74 
73  84 
41  31 
2b  4 


CMomat  Skotton-  MMi  St .  Cbicago-ChicBgo  Haighta- lOSth  St.,  Ckkago.  Ht.-AatnaL,  Ind.  (it) 

Bent  St.  Lowla  light  A  Fnwer  Cn. 

CbbnItM  Oenkmk’iila  (BaBeviDa) . 

rekikb  Ttni  -  . 

Late  Avnnwe  BuhaUttoo-Ahoo  .  . 

Yamii  than  . 


'■I*,  m' ' 


ISO 

l» 


U 

M 

25 

14 

21 

34 

21 

34 

21 

34 

21 

34 

18;  t'r  21 

42 

21 

30 

2$ 

42 

2$ 

42 

D 

30 

21 

42 

30 

30 

22 

N 

30 

34 

Mi  SOOi  6S0 
$00 
660 
660 
$00 
700 
2$0 
M 


4;4;l  $  Cu. 
14 

16  $ 

16  $ 

14 

II 

4 

2  0 


1.000;  A.C.S.R.  1.010 
720- 2.$«0  BuimuB 
2.l0k;$.000BMziBna 


2, 100;  $.000  BMxiBum 

720;  2JM  maziBuB 

IA00;$MBuiBuB 
600;  2,M0  BBbBOB 
6$0;  2.100  muiBum 


Vartioal 

Varti«al 

Vertkal 

Vartical 

Vartiaal 

Vartfaal 

Vartiaal 

Vartiaal 


110,000 

66,000 

IW.OOO 

110.000 

66.000 

110.000 

66.000 

66.000 


Cap  and  pin  No.  0.400 
Cap  and  pin 
Cap  and  pin 

Jaffary-D^tt  No.  A*237 
Jaflary-Dewitt  No.  A>2S7 
Hawi^  link  No.  11.020 
MOary-DawItt 
Jeffwy-Dowitt  No.  A-2$7 


3J0O  arintar 


110.000 


Suapenaion  diae 


MO 

$$0 

$00 

$00 

$$0 


Snaponam 

Soaponaion 

Suapenaion 

Suapenaion 

Suapenaion 


40 

40 

M;  city  40 


000 

000 

900 

400 

400 

400 

$00 

l.lOO 


23 

$4 

33  $ 
33  $ 
33  S 
33  $ 
7 
30 


2.610 

2.060 

3,100 

3,100 

3,100 

3,100 

4,160 

6,300 


Vartiaal; 

middk 

eonduetor 


out  3  ft. 


Vart^  2  ft.  aCi 
Horiaoatal 


I32MO 

132.000 

132.000 

132.000 

132.000 

132,000 

iuIm 
220  J00 


No.^M 


16  (pror'n  for  10) 


No.  2$>22 
No.  $.M 
No.  641 
No.  104,400 
No.  641 
No.  641 
No.  10,424 


27 

kwm 

\  Vart.  offaat  111.4"/ 

7 

kwm 

)  equlT.  i 

iiojoi 

t 

75.0« 

)aad6 

2l 

44 

880 

4fl 

1.030 

Vartiaal 

7t,MiD 

1 

21 

M 

300 

2 

000 

Vertical 

$ 

21 

44 

611 

14 

2J90 

m  QM 

1 

21 

10 

163 

2  $ 

‘TOO 

Horiaoatal 

iO).M 

7 

21 

41 

800 

12 

1,910 

Vertical 

7S«0H 

'  5 

21 

31 

880 

35 

1,410 

Vartieal 

1  1 

27 

36 

110 

1  21 

700 

Vertioal 

I  1 

21 

34 

220 

1  1 

21 

34 

300 

M  oSfl 

1  1 

21 

34 

110 

...  u. 

M  fill 

1  1 

21 

40 

693 

VartiBd 

t6,M 

1  Pin 

1,000 

Vartiaal 

66.0011 

1  Pin 

Vartieal 

no.M 

1  7 

27 

37 

171 

, Hori.  equir.  193" 

no.m 

1  7 

it 

39 

740 

Vartical 

66.000  9 

41 

42 

too 

11  11 

4.600 

Vartieal 

66,000  8 

M 

42 

800 

17  06 

7,210 

VartimI 

230,000  16 

31  1 

96;  (arid  72) 

1,210 

39  5 

6,300 

Horiaoatal 

66,000  and  230,000  8;  14 

31  1 

(") 

1,250 

39 

1,300 

Horiaoatad 

2X.00O  14 

31  1 

«6;  (acid  72) 

1,250 

39  5 

6.300 

66,000  8,  10 

31 

42 

1,000 

10  2 

1,000 

Vertical 

66.00f  8 

M 

36 

100 

II  4 

1,100 

66.000  8 

31 

42 

000 

116 

4,300 

Vertioal 

M 

36 

1,000 

22 

6,000 

Vartieal 

80,000  6 

21 

42 

310 

40 

4,000  maximuin 

A 

71,000  5 

22 

M 

140 

11 

3,140 

Horiaoatal 

110.000  8 

34 

32 

880 

If 

1,000 

Vartieal 

110,000  6 

22 

32 

128 

11 

3,140 

Horiaoatal 

66,000  1 

22 

32 

660 

23 

3,140 

Vartiaal 

66,000  6 

24 

36 

1,280 

35 

5,000 

Vartieal 

110,000  9 

23 

36 

128 

11 

3,140 

Horiaon'al 

110,000  8 

2) 

32 

128 

11 

3,140 

Horiaontal 

110,000  8 

24 

38 

710 

23 

Horiaoiual 

132,000  10 

24 

36 

700 

30 

HoriaonaJ 

110,000  8 

4S.  .....a 

MS 

7$,000 

6 

.) 

25 

45,  mut. 

766 

4,575 

Vartieal 

75.000 

6 

30 

60 

141 

111 

2,200 

Vertioai 

132.000 

10 

“  . 

60 

174 

12  4 

2.200 

Vartiiai 

132.000 

9 

'  It. 

1  Steal.  38.  | 

60 

6M 

11  2 

2.300 

Vartiea' 

132.000 

9 

wood  21; 

60 

660 

16  7 

2.300 

Vartieal 

132.000 

9 

1  proTMion 

to 

636 

11  2 

2.300 

Vartieal 

132,000 

9 

'9) 

}  (or  21  kr.  i 

77(60) 

614  (ateel  691) 

14(19) 

2.300 

Hori.  (ateai  rart.) 

132,000 

8  (atael 

hone 

and  tel. 

60 

000 

2$  2 

2.200 

Vartiou 

132,000 

9 

1  circuit 

60 

611 

14.1 

2,300 

Vartiea' 

132,000 

9 

b'jffig 

626 

IS  2 

2.300 

Verv«ei'< 

132,000 

<6 

21 

1  Suap  67;  ( 

624 

11 

2.100 

Honaoatal 

132,000 

9 

25 

1  dead  end  46  \ 

611 

16.2 

2.200 

Horiaontal 

132,000 

9 

300 

400 

300 


S,  4.100  ult.  el.  B  load 
4.100  ult.d.B  load 
$.4,100  ult.  el.  B  load 


Vertical 


000 

800 

880 

880 

880 

880 

IM 


17 

17 

10 

10 

17 

18 

1.3 


Cu  700  AI.  18.0;  Cu.  22.0 
“  17 


3,100 

3.100 
2.400 
2.400 

3.100 
2.900 

600 

Al.'2.900;Cu  1,710 

3.100 
3,100 


Vartieal 
Vertical 
Vartieal 
Vartieal 
Vartioal 
VarUeal 
Vert,  and  heri. 
Vartiaal 
Vartiaal 
Vartieal 


1,260 


132 

132 

132 


132 


140 

14$ 

300 

300.  400 
410 
400 
1,000 
1.000 
1.000 
■  000 


1.100 

I.SOO 

1.800 

1.000 

6.000 

$.000 

6,000 

6,000 

6,000 

6.000 


Horiaoatal 

Horiaontal 

Vartieal 

Vartieal 

U 

Vartieal 

Vartieal 

Vartieal 

I  Vart  In  T  104; 
I  H.  to  end  of  line 


25 

33 

900 

27 

1,000 

Horiaontal 

M 

M 

100 

12 

1,950 

Vartieal 

35 

M 

850 

31  31 

1.950 

Vartieal 

31 

M 

810 

31  31 

1,910 

Vartieal 

21 

10 

710 

21  2 

1,700 

Vartieal 

21 

64 

700 

22  4 

1,700 

Vartioal 

1 

30 

M 

300 

2 

1 

1,700 

A 

10 

21 

36 

300 

3  95 

2,640;  1,000  at  B  loading 

5' 

21 

36 

300 

4  21 

1,321;  4.100  B 

)i0 

21 

36 

300 

4  21 

1,321;  4,100  B 

g. 

M 

48 

I.MO 

42  7 

1,180;  9.400  B 

Vartical 

30 

48 

1,100 

42  7 

1,180;  9,400  D 

Vartieal 

30 

40 

786 

14  1 

3.300 

Vartieal 

30 

21 

36  ‘ 

300 

3  91 

1. 110;  2,760  B 

b 

30 

21 

36 

200 

1  71 

1,470;  4,100  B 

b 

21 

M 

300 

1  75 

1.470;  4,100  B 

b 

M 

48 

1,300 

42  7 

1.180;  9,400  B 

1,180;  9,«eB 

Vartiaal 

W 

48 

1.100 

42  7 

Vartieal 

M 

36 

920 

20  1 

3,310 

Vartieal 

21 

M 

171 

1  83 

h 

900 

’’L"  eonflguration 

-  ' . 

25 

M 

100 

2  00 

910 

“L"  eonflguration 

■  r. 

»  16  P. 

25 

21 

M 

M 

171 

171  P  ;  800  T. 

1  83 

1  P.:  23  T. 

900 

600  P.;  1,000  7 

"L"  eonflguration 
VartM 

21 

38  (4le  awing) 

1.000 

bt 

3,300 

Vartieal 

21 

31  (41*  awing) 

800 

23  9 

2.100 

Vartioal 

21 

30  (41*  awing) 

1.000 

23  7 

3,300 

Vartieal 

21 

31  (41’'  awing) 

800 

23  9 

2.100 

Vartieal 

. 

21 

(“) 

M 

('•) 

171 

(••) 

1  83 
(“) 

900 

(“) 

‘L”  eonflguration 

22 

72 

100 

3  17 

1,200 

Vartiaal 

22 

48 

300 

2  33 

1,200 

Horiaontal 

24 

48 

310 

3  71 

1,200 

Horiaontal 

22 

72 

710 

16 

1.300 

Vartioal 

22 

48 

no 

2  33 

1.200 

1  Horiaontal 

23 

46 

300 

2  33 

1.200 

Horiaontal 

22 

42 

300 

2  31 

1.300 

'Horiaontal 

22 

30 

110 

21 

30 

200 

!  .  . 

22 

M 

110 

21 

M 

110 

21 

30 

110 

.■T. 

25 

n 

200 

18 

43 

1.000 

31 

47 

700.  1.000 

28 

43 

1.000 

21 

M 

175 

.I), 

21 

M 

200 

J  ‘  . 

21 

30 

171 

>  ‘  . 

21 

M 

171 

23 

36 

210 

23 

M 

171 

boric 

28 

34 

240 

horio. 

20 

34 

240 

2Mh. 

38 

30 

700 

iJlh 

30 

30 

700 

i  lUh 

n 

40 

710 

21 

40 

180 

34 

38 

710 

IP. 

10 

32 

000 

21 

18 

400 

34 

30 

660 

1  $ 

2  08 
I  $ 

I  $ 

1  $ 

2  08 


730 

930 

7M 

710 

710 


"L”  oonlfuratioa 
"L”  eoatfurmtioa 
"L”  conSpuratioa 
"L”  conOcnrat^ 
'L”  eonOcuratioa 
'L*'  coaflcuration 


26  2$ 

18  84,  30  4$ 
it  2$ 


2.910 

2.97$ 

2.910 


Vartml 

Vartieal 

Vartieal 


1  83 

2  00 
I  03 

1  83 

2  42 
I  83 


400 

910 

900 


1.010 


Vartieal 

'L*'  conOgutation 
X"  contguratioa 
'X**  coatciuntioa 
"L"  coaicnratiaa 
Vartieal 


I  8 

I  8 
8  $ 
8  $ 
14 


1,200 

1.610 

1.610 

2,100 


Vart.  and  kari. 
Vart  and  kari 
Vartiaal 
Vartiaal 


2.920 


Vartkal 


4,000 

7.400 

3,000 


■^MiBieB 
Hewlett 
Hewlett 
n.— lari 


Tkoinaa 

Tkoinaa 


7or8 

7erS 


Vartioni 

Vartieal 

Vartieal 

Vertical 


mmm 


66,000 

66,000 

66,000 


132,000 

132,000 

66.000 

132,000 

132.000 

132.000 

66,000 

132,000 

132,000 

132,000 


66,000 


66.000 

66,000 

66,000 

66.000 

66,000 

132,000 

132.000 

132,000 

132.000 


66,000 


64.000 

69.000 

69,000 

69,000 

132.000 

69,000 


66,000 

66,000 

66,000 

66,000 

66,000 

132,000 

66,000 

66,000 

66.000 

66,000 

66,000 

66.000 


66.000 

66.000 

66.000 

66,000 

132,000 

132.000 

132.000 

I3IOOO 

66.000 

(>‘) 


40.000 

71,000 

71,000 

40.000 

71,000 

71,000 

71,000 


66,000 

66,000 

66.000 

66,000 

66.000 

66,000 


110.000(M) 

110.000(») 

110.000(M) 


66.000 

66.000 

66,000 

66,000 

66,000 

66,000 


66.000 

66.000 

66.000 

66,000 

66,000 


100,000 


1 

4.1 

4.1 
7(4) 

I 

9 

L 

6 


9 

9 

9 

9 

I 

(“) 


I  and  9 

I  and  9 

8  and  9 


Cap  and  pin  No.  25,622 
Hewlett  No.  1,0)4 


Dke  No.  21.622 
OkioBraa  No.  21,622 
Lapp  No.  1,960  diae 
Hn  No.  10,748 
Okio  BraB  No.  2$A20 
Ohio  Bmaa  No.  21,620 
Diae  No.  21,622 


Hewlett  No.  1.0 
nWiatt  No.  1,0)4 
Hewlett  No.  1,0)4 
Hewlett  No.  1,014 
3  and  4  parta 
3  and  4  parta 
Cap,  pin;  No.  21,622 
H^lett  I 


.014 


;  No.  1.0)4 


W’bae  No.  641;  Locke  18,400 
Suapeneion  No.  631 
High  atrangth  No.  631 
Double  atring  high  atrangth 
W’hae  No.  No.  6J94 

O.  B.  No.  21,630;  Vr.  No.  2,122 
No.  21,6)0 

No.  21,630;  No.  2,122 


Thaaum 

7orl 

Thomaa 

7orS 

Tbomaa 

7orS 

TXomaa 

7or8 

TTwinaa 

7or8 

Thomas 

7or8 

IxKka 

9 

Loeka 

6 

Loeka 

9 

Jaffary-Dearitt 

9 

Jeffary-Dewitt 

6 

Tliomaa 

2x9 

Jeffary-Dewitt 

1 

Jaffery-Dewitt 

4 

Loeka  No.  1,000 

9 

Locke,  J.-D. 

7 

Locke,  J.-D. 

6 

Locks,  J.-D. 

7 

Locke,  O.  B. 

7 

Locke,  J.-D. 

9 

Ohi^Sram 

12 

12 

Wastingbouse 

LoMa 

II 

II 

II 

Waatin^bouB 

II 

WgstiDcbottte 

Lo»e 

2x11 

18  (Pror'n  for  31 

Ohio  Bram 

Double  atring 

Thomas 

Doubla  string 

Ohio  Bram 

2— 6  each 

Ohio  Bram 

6 

6 

6 

Ohio  Bram 

8 

Ohio  Bram 

6 

Ohio  Bram 

6 

Thomas 

6 

Thomas 

6 

Thomas 

6 

Thomas 

6 

Various 

DouUsarm 

Various 

Doubla  arm 

Ohio  Bram 

2x9 

Thomaa 

2x9 

W’hae;  Locke 

9 

WBtingbouae 

9 

WBtinghouB 
No.  6,IM  Lapp 

3x18 

3x9;  3x16 

W’hae;  Lapp 

O.  B.;  Franldin 

HI6 

2x12 

Hat^ 
Hewlett 
Hewlett 
Bearlett 
Hewlett 
Hewlett 


Cap  and  pin  No.  8,400 
Cap  and  pin 
Cap  and  pin 

JeCary -Dewitt  No.  A-257 
JeSary-Dewitt  No.  A-D7 
Hewirtt  link  No.  11,029 
JaHary-DewHt 
Jeffary-Dewitt  No.  A-257 


Lo 

Lo 

Lo 

Jeffery 

Jeffery 

The 

Jeffery 

Jeffery 


Suapenaion  diae 


Loeka  I 


Suepenaien 

Suapaaaion 

Suapenaion 

SuapenaiOB 

Suapenaion 


Lo 

Locke 

Locke 

Locke 

Lo 


No.  2.094 
No  36.240 
No.  2.094 
No.  631 
No.  18.424 
No.  631 

No.  641  (double  atring) 
No.  18,424  (triple  atring) 


Li 

Ohio 

Li 

Weatii 

Lo 

Waatii 

Weatii 

Lc 


Cap  and  pin  No.  21,622 
Hewlett  No.  1,014 


Ohio 

Thi 


,  Diee  No.  21,622 
oW  BraB  No.  21>22 
Lapp  No.  1,960 
Lapp  No.  1.960 
Ohio  BraB  No  21.630 
Ohio  BraB  No  21,630 
Diae.  No  21,622 


Ohio 

Ohio 

Li 

Li 

Ohio 

Ohio 

Ohio 


Hewlett  No.  1,054 
Hewlett  No  1,014 
Hewlett  No  1,014 
HewlettNo.  1,014 


Thi 

Th 

Tb 

Th 


No.  21,622 
Hewlett  No.  1.014 


Ohie 

Tb 


(Dead  end  oonatrurtion  throu  ghout) 


Ohio  Br 
O.  B.;  Franklin 


10;  d'd  end  2x12 


High  atrength 
High  atrength  No.  631 
High  atrength  No.  6.194 
W’hae  No.  63$;  Lapp  No.  6,194 
Ohio  BraB  No  26,240 
No.  21,620 
No.  21,630 


WBtii 

WBtii 

Li 

W-hw 

Ohie 

Ohie 

Ohio 


No.  21,622 


No.  21,622 


No.  1.8 


R.  Tbomaa 


10"  diae 

10"  dice  flux  control 
10"  diae 
10"  diae 
10"  diae 
10"  diae 
10"  diae 
10"  dice 
10"  diec 


Suapenaion  No.  2.094 


Ohio  Bram 

9 

10"  disc 

0.  B. 

Ohio  Bram 

10 

10"  disc 

Ohio  Btam 

6 

ID"  disc 

Ohio  Bram 

7 

10"  disc 

Ohio  Bram 

10 

10"  disc 

Weatingbouae 

9 

ID"  disc 

Weatii 

Wastingbouse 

9 

10"  disc 

Weatii 

Weatingbouae 

II 

10"  disc 

Weatii 

Ohio  BraB 

9 

IC"  disc 

Ohie 

Lapp 

7 

Suspension  No  i 

L094 

L 

bio  BraB;  Lapp 

7 

Suspenaion  No.  21,62 

0,  2,034 

O.  B 

Diae 

Diae 

Dice 

Diae 

Diae 

Diae 

Diae 

Diae 

Dice 

Diae 

Diae 


Ohio  BraB 
Jeffary-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Joff«ry-Dcwitt 
WeatinghouB 
Weetinghouae 


2x11 

2x10 

2x10 

2x10 

2x10 

2x9 

2x10 

2x10 

2x'C 

2x10 

2x10 


Diae 

Diae 

Dice 

Dice 

Diae 

Diae 

Diae 

Dice 

Diae 

Diae 

Diae 


Ohio 

Jeffery 

Jeffery 

Jeffery 

Jeffery 

Jeffery 

Jeffery 

Jeffery 


Weatii 

Weatii 


Cap  A  pin  auap.  No.  21,630 
Cap  A  pin  auap  No.  21,620 
Cap  A  pin  auap.  No.  25,620 


Suap. 

Suap. 

guap. 

uap. 

Suap. 

Suap. 


Suap. 

Suap. 

Suap. 


A  10"  diae  No. 
10"  diae  No. 
10"  diae  No. 
10"  diae  No. 
10"  diae  No. 
10"  diae  No. 
Pin 

10"  diM  No. 
10"  diae  No. 
10"  diae  No. 


21,620 

21.630 

71,03$ 

21,620 

21.610 

21.620 


21,630 

21,620 

21,630 


Pin  Ohio  Bmw  No  10,748 
Pill 

Hewlett  No.  9,140:  W'hae  601 
Loeka  No  1,400 
Loeka-Hewlett  No.  9,140 
Locke  8400 

Loeka-Hewlett  No.  9,140 
Ohio  BraB  No.  21,630 
Loeka-Hewlett  No.  9,140 
Locke  No.  9.140 


10"  auapenaion  diae 


Suapenaion 

Suapenaion 

Suapenaion 

Suapenaiog 

Suapenaran 

Suapenaion 


Cap  A  pin  auap.  No.  21,630 
J.-D.  auap.;  eap  A  pin  auap. 

J.-D.  auap.;  eap  A  pin  auap. 
(^ap  A  pin  auap.  No.  21,630 
Cap  A  pin  auap.  No.  DjUO 
aooket  No.  D,630 
Jeffary-Dewitt  auap.  A-217 
Jeffary-Dewitt  auap.  A-217 
Jaffarv-Dewitt  auap.  A-217 
Cap  A  pin  auap.  No.  21,630 
Cap  A  pin  auap.  No.  ^630 
Ball  aoeket  auap.  No.  21.610 


I  P.;  6  T.  Pin.  polB;auro.  21,622 on  twra 


Pin 

Pin,  polea;  diae,  towera 
Suapenaion  No.  21,630 
No.  Z),622  auapenaion 
No.  21,620  auapenaion 
No.  25,622  auapenaion 
Pin 
(•«) 


Suapenaion 
Suapenaion  No.  25,622 
Suapenaion  No.  21,622 
Suapenaion  No.  21.622 
Suapenaion  No.  21,622 
Suapenaion 
Suapenaion  No.  21,622 


Pin 

Pin 

Pin 

Pin 

Pin 

l*in 


Jeffary-Dewitt  A-257 
Jeffary-Dewitt  A-217 
Jaffery-Dewitt  A-217 


Pin 

Pin 

Pin 

Pin 

Franklin  auapenaion 
Pin 


Hewlatt 

Hewlatt 

Hewlett 

Hewlett 

CeB.  cap  bell  and  aoeket 


A-2S7 


Ohio  BraB 

6 

Cap  and  pin  suap.  No.  26,240 

Obio 

Ohio  Bram 

7 

Cap  and  pin  ausp.  No.  26,340 

Ohio 

Ohio  BraB 

6 

Cap  and  pin  suap.  No.  26,240 

Ohio 

Ohio  BraB 

10 

8tr.  suap.  II"  disc.  No,  36,240 

Ohio 

Ohio  Bram 

10 

8tr.  SUSP.  H"  diae.  No.  26,240 

Ohio 

Ohio  BraB 

6 

8tr.  SUSP.  II"  disc  No.  26,240 

Ohio 

Ohio  BraB 

10 

8tr.  suap.  II"  disc  No.  26,240 

Ohio 

Ohio  BraB 

10 

8tr.  SUSP.  II"  disc  No.  36,240 

Ohio 

Ohio  BraB 

10 

8tr.  susp.  II"  disc  No.  26,240 

Ohio 

Ohio  BraB 

6 

10"  disc 

Ohio 

Ohio  BraB 

10 

8tr.  SUSP.  II"  disc  No.  26,240 

Ohio 

Ohio  BraB 

M 

8tr.  SUSP.  1 1"  disc  No.  26,240 

Ohio 

Ohio  BraB 

N 

8tr.  susp.  II"  disc  No.  26,240 

Ohio 

Ohio  BraB 

6 

10"  disc 

Ohio 

6 

Ohio  Brass  disc 

Ohio 

6 

Ohio  Bram  disc  No.  25,620 

Ohio 

6 

Hewlett  No.  9,140;  W’hse  601 

Lo 

Locke 

6 

Loeke  No,  8,400 

Lo 

IxM-ke 

II 

Locke-Hewlett  No.  9,140 

U 

6 

Ixxke  No.  1,700 

Lo 

Lorke 

10 

Locke-Hewlett  No.  9jlM 
Ohio  Bram  No.  25,620 

Lc 

Ohio  BraB 

II 

Ohio 

Locks 

II 

Locke-Hewlett  No.  9,140 

Lc 

Ixxike 

II 

Locke-Hewlett  No.  9,140 

Lc 

Ohio  BraB 

6 

10"  suspension  disc 

Ohio 

Ohio  BraB 

6 

Suspension 

Ohio 

Ohio  BraB 

6 

Suspension 

Ohio  BraB 

6 

Suspension 

Ohio 

Ohio  BraB 

6 

Suspension 

Jeffary-Dewitt 

II 

Suspension 

Jeffen 

Ohio  BraB 

6 

Suapensioa 

Ohio 

Ohio  BraB 

6 

Cap  and  pin  susp  No.  26,240 

Ohio 

J.-D.;  0.  B. 

1.6 

Jaff^-Dewitt  A  0.  B.  auap. 

J.-D 

J.-D.;0.  B 

J.-D.  ’susp  and  cap  A  pin  suvp. 
Cap  and  pin  auap  No.  16,240 

J.-D 

Ohio  BraB 

i(.*) 

Ohio 

Ohio  BraB 

8 

Cap  and  pin  susp  No.  26,240 
socket  No  26,240 

Ohio 

Ohio  BraB 

II 

Ohio 

Jeffery-Dearitt 

$ 

Jaffery-Dewitt  susp.  A-217 

Jeffery 

Jaffery-Dewitt 

$ 

Jeffery-Dewitt  snap.  A-217 

Jeffery 

Jeffery-Dexritt 

1 

Jeffery-Dearitt  susp.  A-217 
(jbp  aM  pin  susp.  No.  26,240 

Jeffary 

Ohio  BraB 

7(») 

Ohio 

Ohio  BraB 

7(4) 

Cap  and  pin  susp.  No.  26,140 
Ball  socket  suap  No.  36,M 

Ohio 

Ohio  BraB 

6 

Ohio 

Ohio  BraB 

4  on  P.  7  on  T. 

No.  25,622  suapenaion 

Ohio 

Ohio  BraB 

6 

No.  25,622  suspension 

Ohio 

Ohio  BraB 

6 

No.  25,622  sutpansion 

Ohio 

Ohio  BraB 

8 

Suspenaion 

No.  26,240  auipension 

Ohio 

Ohio  BraB 

II 

Ohio 

Ohio  BraB 

II 

No.  25,622  suapenaion 

Ohio 

Ohio  BraB 

II 

No.  26,240  suspension 

Ohio  BraB 

II 

No.  25,622  suspension 

Ohio  BraB 

6 

No.  22,622  suspension 

(“) 

(■*) 

(■*) 

Upp  No.  2.300 
(}hio  BraB 

7 

Suspension 

x 

6 

Suspension  No  25,630 

Ohio  BraB 

6 

Suspension  No  21.620 

Ohio 

Ohio  BraB 

7 

Suspension  No.  21,620 

Ohio  Biub 

6 

Suspension  No.  21,630 

Ohio 

Westinebouae 
Ohio  BruM 

6 

Suspension 

Weatii 

6 

Suspenaion  No.  21,620 

Ohio 

Ohio  BraB 

6 

No.  25,622  suspension 

Ohio 

Ohio  BraB 

6 

No.  21,622  suspension 

Ohio 

Ohio  BraB 

6 

No.  21,622  suspenaion 

Ohio 

Ohio  BraB 

6 

No.  21,622  suspension 

Ohio 

Ohio  BraB 

6 

No.  21,622  suspension 

Ohio 

Ohio  Bram 

6 

No.  25,622  suspension 

Ohio 

Jeffery-Dewitt 

8  and  9(>«) 

Jaffiey-Dewitt  A-2$7 

Jeffery-Dewitt 

8  and  9  H 

Jaffary-Dearitt  A-2)7 

Jeffery-Dewitt 

8  and  9(*4) 

Jeffary-Dewitt  A-2$7 

Jefferv 

Ohio  BraB 

6 

No.  25422  luopenaion 

Ohio 

Ohio  BraB 

6 

No.  25,622  suspension 

Ohio  BraB 

6 

No.  2ijU2  suspension 

Ohio  BraB 

6 

No.  21,622  susjiensinn 

E.  8.  auppliea 

5 

Fimnklin  iutpgBMOD 

E.  8 

Ohio  BraB 

6 

No.  25,422  iQiponaion 

Ohio 

Tbomaa 

6 

Hewlett 

TIm 

Thomas 

6 

Hewlett 

TIm 

Thomas 

6 

Hewlett 

TIm 

Locke 

6 

Hexrlett 

Ohio  Bram 

6 

Cemented  cap  bail  and  aoeket- 

Ohio 

Jaffary-Dearitt 

9 

A-2S7 

Jeffery 

Ohio  BrsB 

7 

No.  B.422 

Lapp 

Ohio  Bram 

8 

No.  2^^^5,960 

U 

Ohio 

Hewlett 

Hawlelt 


rbntr^ 

TboOM* 

TboMM 

TbontM 

ThosM 

Thoaaa 


Ko 

Ks 

So 

So 

So 

So 


rowid  born 
Small  fOiud  h>» 
Small  loucd  born 
SHiall  round  bora 

TboiaM  V.  8. 


Nobs 

Ncaa 

Nobs 

NsBa 

Nobs 


SoUd  elamp,  Ha.  4/0 
S^d  clamp.  No.  4,'0 
SdUd  clamp.  No.  4/6 
SeJid  clamp.  No  4.'d 
Sc4id  damp.  No  4/0 


Lock*  No 

Locke  No 

.  Ixwke  No 

Jeflery-Dewitt  J  coep.  *  •  •*»- 


Top  only.  No.  12,151 


Jeflery-Dewitt 

Thonai 

Jaflery-Dewitt 

Jeffery-Dewitt 


Loeke  No.  5,S 


Locke 

Locke;  O.  B. 
Locke;  O.  B. 
Locke;  0.  B. 
Lwke 


l-npp 

Ohio  Braes 
„  Lapo 
Weotiocaouee 
Lo»e 

Waatinchouse 
Westinehouee 


stinchoi 

Lo^ 


Ohio  Biaai 
Thomas 


Ohio  Braes 
Ohio  Brass 

Upp 

Ohioll^aae 
Ohio  Biaas 
Ohio  Brass 


Thoiaaa 

Tbonua 

Thoiaas 

Thomas 


Ohio  Braes 
Thomas 


chout) 

Weatinckouse 

Weetinchouse 

Lapp 

W’hae;  Lapp 

Ohio  Brass 
Ohio  Brass 
Ohio  Braes 


Ohio  Braes 


O.  B.;  W'hse 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Westingkouae 
WestingkAuae 
Weetinateuse 
Ohio  Brass 


Lapp 
•  :  la/ 


U.  B.;  Ispp 


Ohio  Brass 
Jeffery-Dearitt 
JaBery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jaffeey-Dewitt 

Weetingbouse 

Weatin^iouse 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Obio  Brass 
Onk)  Brass 
Ohio  Brass 
Ohio  Brass 


Ohio  Brass 
Ohio  Brass 
Locke 
Ixrcke 
liooke 
Locke 
Locke 
Ohio  Brass 
Locke 
Locke 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Jeffery-Dewitt 
Ohio  Brass 


Ohio  Brass 
J.-D.;  O.  B 
J.-D.;  O.  B. 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
leffery-Dewitt 
Isffery-Dewitt 
leffery-Dewitt 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
CO 


Lapp 

Okk,  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Wsstingtouae 
Ohio  Brass 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 


Isffery-Dewitt 

leffsry-Dearitt 

leffery-Dewitt 


Ohio  Brass 
Ohio  Brass 
Ohio  Braes 
Ohio  Brass 
£.  8  supplies 
Ohio  Brass 


Thomas 

Thomas 

Thomas 

Locke 
Ohio  Brass 


effsry-Dewitt 


No 

No 

No 

No 


for  5  twrs) 


No 

No 

No 

No 

No 

No 

No 

No 


No 

No 


No 

No 

No 

No 

No 

No 

No 

No 


No 

No 

Rym.  Mtg. 
No 
No 
No 
No 
No 


No 

No 

No 

No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

No 

No 

No 

No 


No 

No 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

No 

No 

No 

No 

No 

(“) 


No 

No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

No 

No 


No 

No 

No 


No 

No 

No 

No 

No 

No 


No 

No 

No 

No 

No 


Old  standard 
No 
None 

Old  standard 
No 
No 


Bot.  only 
None 
None 
None 
I  dre. 
None 
None 


Locke  12.151 ;  Ohio  Brass  suap.  and  strain.  No.  4/0 
Ohio  Brass  suspension  and  stmim  No.  I/O 
Ohio  Biam  suspensioo  and  strain.  No.  4/0 
Ohio  Bram  suspension  and  strain.  No.  4/0 
Ohio  Brass  suspension  and  strain.  No.  I/O 
Ohio  Bram  susp.  No.  71,030,  str.  No  72,3^  No.  4/0 
Ohio  Bram  suspension  and  strain.  No.  I/O 
Ohio  Bram  suspensioo  and  strain.  No.  1/0 


Ohio  Bram  No.  11,050 


None 


Suspension,  Locke  No.  5,2 


Cu 

Cu  sissvm 

Cu.  e>mvm 

Nena 

Cu.  slmvm 

No;:’ 

Cu.  slmvm 

Twist  slmvm 

G  E 

Twist  slmvm 

Tarist  sleevm 

Oxids  61m 

Oxide  61m 

G.  E. 
G  E. 

Twist  slmvm 

G.  E. 

Twist  sleevm 

Oxide  61b 

G.  E. 

Twist  slmvm 

Oxide  61m 

Q  E 

Twist  slmvm 

G.  E. 

Twist  slmvm 

Oxide  6lin 

G  E. 

Seamlem  Cu.  slmvm 

Aluminum  cell 

G.  E. 

5-mi.  Cu.-weld,  bal.‘i 
Oopper-clad  steel 
Ccip^-eiad  steel 
Str.  hi^  strangth 
8.^.  gale. 

No  ^ound  wire 

None 


Gair 


No 

No 

No 

No 

No 


None 

None 

None 

None 

None 


Oxide  Blm;  a.  r. 
Elartioiytic 
Electrolytic 
Oxide  fim 
Oxide  Sim;  a.  r 


Steel 

Btsel 

Steel 

Steel 

Steel 


I  Ohio  Bram  on  damp— 14" 
At  tower  30" 


At  clamp 

24x36 

2 

24x36 

24x36 

2 

24x36 

24x30 

2 

24x36 

24x36 

2 

24x36 

24x36 

2 

46 

46 

J.-boit,  Ohio  Bram  No.  71,040,  12" 
Ohio  Bram  No  ll,M4JI  V' 

J  -holt,  Ohio  Bram  No.  73,296,  lY' 
J.-boit,  Ohio  Bram  No  73,296,  13" 
J.-bolt  Ohio  Bram  No.  73,296.  lY' 
J.-bdt  Ohio  Bram  No.  73.296,  lY' 
Locke  trunnion  No.  15,076,  12" 
Locke  releasing  trunnion  No.  20,101,  14" 


Comarsaaion  ioint 
Serrea  and  soldered 
Cemprsseion  joint 
Comprsmion  joint 
Compression  joint 
Comprsmion  joint 
Comprsmion  joint 
Comprsmion 


None 

None 

None 

None 

None 

None 

None 

None 


Coposrweld 
Copperweld 
Copparsreld 
Copperweld 
Copperweld 
Copparweld 
A.C.8.R.  (62%) 
A.C.S.R.  (70%) 


Bottom  only;  O.  B.  No.  70,731 
24"  spread  top  and  bottom 


Ohio  Bram  No.  71,039 
Ohio  Bram  No.  71,039 


Aluminum  twist  sleeve  joint 
Twist  simve  joint 


Ohio  Bram  No.  11,549 
Ohio  Bram  No.  11,536 
Ohio  Bram  No.  11,645 
Ohio  Bram  No.  11,549 
Ohio  Bram  No.  11,549 
Ohio  Bram  No.  11,549 


Slmvm 

Slmem 

Sleevm 

Sleeym 

Slmvm 

Slmvm 

Slmvm 


1  Top.  shidded  linkbottom; 


>m;  / 

J  16"  spread  horns  \ 
Bottom  15";  Thomas  No.  5,491 


ittom  15";  Thomas  No. 

Top,  14";  bot.,  15":  Th.  No.  5,491 


. . .  Ohio  Bram  suspension  No.  1 1 ,536,  strain  No  1 1 ,54 1 
...  Ohio  Bram  suspension  No.  11,536,  strain  No.  11,541 
Thomas  No.  10,090 
Thomas  No.  10,061 


Bot.,  I5h":  0.  B.  No.  76,731 
Top,  16*:  Bot.,  l5*:Th.No.  5,491 


Obio  Bram  No.  70,731 
Thomas  No.  10,061 


Twist  sUevm 
Twist  slmvea 
Twist  slmvm 
Twist  slmvm 
Twist  slmvm 
Twist  slmvm 
Aluminum  twist  slmvm 
Comprsmion  joint 


Nona 

None 

Nona 

None 

Oxida  61b  form  B.  O. 

G.  E. 

Oxide  Sim  form  B.  O. 

G  E. 

Nona 

Oxide  61m  form  B.  O. 

G.  E. 

Copnsrwi 

S.  V. 

W'hm 

Nom 

Oxida  61m  form  B.  0. 

O.  E. 

NoD€ 

Oxide  61m  form  B.  O. 

O.  E. 

I'txida  61b  form  B.  O. 

G  E. 

At  Spring  Grove,  osida  61m 

At  Spring  Grove,  osida  61m 

!^onc 

At  Hanover,  oxide  61m 

At  York  tsrm,  oxida  61m 

None 

1— OB  oust,  equip.,  oxide  61m 

Nona 

None 

None 

Nona 

None 

14  and  16 


None 

None 

None 

None 

None 

None 

None 

None 


None 

None 

None 

None 

W'hm 

None 

None 

None 


Ohio  Bram.strain  No.  71,097 
Releasing  and  oon-reieasing 
Releasing  tangent:  non-releasing,  angle 
Rslessing  and  non-releasing 
Rdeaeinfc  tangent:  non-releasing  angle 
Ohio  Brass  suspension  No.  71.040 
O.B.No.  1 1,551:  dead-end  O.B.  No.  11,542 
Ohio  Oram  suspension  No.  71,040 


A  naconda  drawn  simve 
Anaeonda  drawn  simve 
Aluminum  comprsmion  joint 
.tinminum  compression  joint 
-kluminum  comprsmion  joint 
.\luminum  comprsmion  joint 
T wist  slmvm 

Aluminum  compression  joint 


A  f  .S  R. 

A  i  ,8  R. 

A  C.8.R. 

A  C.S.R. 

7  str.  Cu. -cov'd  - 
A.C.S.R. 


St.  Ohio  Bram  l-long,  l-ahort 
Ym 


None 

None 


Ohio  Bram  susp.  No.  70,801—1,  1744"— 26H" 


3-bolt,  No.  4/0 


None 

None 

None 

None 

None 

None 

None 

None 

None 


None 

None 

None 

None 

None 

None 

None 

None 

None 


O.  B.  No.  ll,540:d.-e.No.  11,541:  W'hm  No.  267.549 
Ohio  Bram  No.  1 1.5^;  strain  No.  11,541 
Ohio  Bram  No.  11,540;  dead-end  No.  11,541 
Ohio  Bram  No.  11,540;  dead-end  No.  11,541 
Ohio  Bram  No.  fl,5M;  strain  No.  11,541 
Weatinghoum  No.  TKJ.iH-,  strain  No.  440,607 

Westinghoum  No.  267,5W;  strain  No.  4^,607 

Wmtinghoum  No.  287,558;  strain  No.  440,607 

Ohio  Bram  No.  11,540;  strain  No.  11,541 


None 

Ohio  Brass  No.  13,364 


Ohio  Bram  No.  70,231,  70,700 
Ohio  Brass  No  11,551.  71.045 


Susp.  O.B.  1 1551: 
dead  end  O.B.  1 1688 
or  Belcher  Yoke 


-•!•  ' 


None 

Same  m  Unm  101-105 


Ohio  Bram  No.  1 1,551 ;  dead-end  No.  11,645 


None 

None 


None 

None 


None 

None 


(Sm  line  110) 

(See  line  101) 

(See  line  101) 

(Sm  line  101) 

Ohio  Bram  No.  1 1, 540;  dead-end  No.  11,645; 
Str.  Wmtinghoum  No.  376,321 


Cold  pressed  aluminum 

At  sub.,  aside  61b 

G.  E. 

A  C  SR 

Slmvm 

Nona 

None 

None 

Slaevm 

Nona 

None 

Nona 

Slmvm 

Nona 

None 

None 

Slmvm 

None 

None 

None 

Slmvm 

Nana 

None 

Nona 

Slmvm 

Nobs 

None 

None 

Sleevm 

]4niM 

None 

Nona 

Slmvm 

Noaa 

None 

.None 

Slmvm 

None 

None 

None 

Slmvm 

At  terminals 

Copperweld 

Slmvm 

None 

Copperweld 

Cu.  sleevm 

None 

Galvanised  steel 

Cu.  slmvm 

None 

Copperweld 

Cu.  sleevm 

None 

Copperweld 

Copperweld 

Copparweld 

Cu.  sleevm 

None 

Cn.  sleevm 

None 

Nona 

Special  mixed  * 
Copperweld 

Cu.  slmvm 

None 

Cu.  slmvm 

Cu.  slmvm 

None 

Nom 

Cotjij^erweld 

Cu.  slmvm 

None 

None 

No  . 

.  .  None 

None  . 

•  .  None 

No  . 

None 

N/inm 

No  . 

.  .  Ohio  Braee 

Naa*  . 

No  . 

.  .  Ohio  Braee 

None  . 

No  . 

. . .  Ohio  Braee 

NnffMh  . 

No  . 

.  ■ .  Ohio  Braee 

None  . 

No  . 

Ohio  Braee 

None  . 

No  . 

.  .  Ohio  Braee 

None  . 

No  . 

.  - .  None 

No  . 

■  ■ .  Ohio  Braee 

None  . 

No  . 

.  .  Ohio  Braee 

None  . 

No  . 

Ohio  Braei 

None  . 

11,536;  Aluminum  Co.  No.  704 


11,536;  Aluminum  Co.  No.  764 


Twist  slmvm 
Twist  slmvm 
Twist  slmvm 


At  sub.,  oxida  Him 
At  sub.,  oxide  Olm 
At  sub.,  aside  Aim 


O.  E. 
O.  E. 
O.  E. 


High  strength  = 

(») 

High  strength  < 


Ohio  Bram  No.  71,035,  II  V' 


OhioBramNo.  71,095,  11.5" 
Ohio  Bram  No.  71 .035, 1 1 .  V' 
Ohio  Bram  No.  71,035, 1 1  V' 
Ohio  Bram  No.  71 ,035, 11.5" 


2-pc.  aluasinum  compr.  joint  w' 
McIntyre  on  stml  core 


Cu.  Ohio  Bram  No.  70,756.  Cn.  9.2V' 
Ohio  Bram  No.  71,035.  11  5" 

Ohio  Bram  No.  71,035, 11.5" 


mprssBinn  joint,  simve  and  core 
2-pc.  comjpr. ;  Mdntyre  on  core  ' 
Oimprsssion  joint,  simve  and  cora 
Sleevm 
Cu.  McIntyre 

}2-pc.  aluminum  comnr.  j’t.  w.  f 
Mclntyrs  on  stew  core  \ 


None 

None 

None 

None 

None 

None 

Eleetrolytie 

None 

Nona 

Nona 


a.  E. 


A.C.S.R.(‘) 
A.C.S.R.!*) 
A.C.8.R.(«) 
A.C.S.R. 
A.C.S  R.(*) 
A.C.8.R.O) 
Iron 

A.C.S.R;  C  wW 
A.C.8.R.(*) 
A.C.S.R.O) 


Ohio  Bram  suspension,  2/0 


Simve  joint 


Locke 

Locke 

Locke 

Locke 

Locke 

Locke 


Locke 


Locke 

Locke 

Ym 

Locke 

Locke 

Locke 

Locke 

Locke 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 

Ohio  Bram  and  Locks 
Obio  Bram 

Ohio  Bram  suspension 
Ohio  Bram 
Ohio  Bram 


Slmvm 

1  A-v. ;  1  (bus)  oxide  Blm 

0.  E 

Slmvm 

2  oxids  61m  st  terminals 

Slmvm 

Oxide  61m;  a-v. 

Compression  joint 

Oxide  61m  (at  one  end) 

0.  E 

Slmvm 

(jxide  61m 

Q.  E 

Compression  joint 

Oxide  61m 

Slmvm 

Oxide  61m 

G  E 

Slmvm 

(Mde  61m 

Q  E 

Slmvm 

Oxide  61m 

G.  E. 

Slmvm 

Oxide  61m 

G.  F, 

Copper 

Copper 

Copperweld 

Copperweld 

Copperweld 

Copperweld 

Copperweld 

Copiierweld 

Copperweld 

Co|>perwsld 


Ohio  Bram  suspension,  4/0 


Aluminum  double  simve  joint 


Ohio  Brsm  on  suspension  only 
Obio  Bram  on  suspension  only 
Ohio  Bram  on  suspension  only 
Ohio  Bram  on  suapenaion  only 
Jaffary-Dewitt  on  susp.  only 
Ohio  Bram  on  suspension  only 


Nona 

None 

Nona 

None 

Nona 

Nona 


Suspension  and  strain,  312—  667" 
Suapenaion  and  strain,  .312—  687" 
Suspension  and  strain,  312—  667" 
Suspension  and  strain,  312 —  667" 
Suspension  and  strain,  4/0 
Susjpension  and  strain,  312—  667" 


.  Nona 

.  Nona 

. Fused  with  grading  ring  (orig.' 

6  Fused,  w.  gluing  ring  (mod'rd 


. .  Fused  arith  grading  ring  (orig.) . 

. .  Fused  with  grading  ring  (orig.) . 

Fused  w.  grading  ring  (mod’f^) . 13)6x27 


Ohio  Bram  No.  11,536;  strain  1 1,543 
Ohio  Bram  No.  11,536;  strain  Aluminum  No.  704 
Ohio  Bram  No.  11,536;  Aluniinum  No.  704 
Ohio  Bram  No.  76,7m;  strain  71,091 
Ohio  Bram  No.  70,730;  strain  71,091 
Ohio  Bram  No.  70,164;  strain  75,515 
Ohio  Bram  No.  11,536;  strain  11,541 
Ohio  Bram  No.  11,536  strain  Aluminum  No.  704: 
Obio  Bram  No.  11,536;  strain  Aluminum  No.  704 
Ohio  Bram  No.  70,730;  strain  71,091 
Ohio  Bram  No.  76,730;  strain  71,091 
OhioBramNo.  7l,043;strain  73,515 


Ohio  Bram  standard 


Ohio  Bram  standard 
Few,  H  horn 


(“) 


(>«) 


(>*)  ('*) 


('*) 


OhioBramNo.  11,541 
OhioBramNo.  11,541 
OhioBramNo.  11,541 
Aluminum  Comimny  of  Amerie 
Ohio  Bram  No.  71,641 
OhioBramNo.  11,542 
Ohio  Bram  No.  71,041 
Ohio  Brsm  No.  11,542 
Ohio  Bram  No.  11,541 
(■♦) 


Lock  splim 

Oxids  61m 

G.  E 

Galvanised  stml 

McIntyre  slmvm 

Oxids  61m 

G.  E. 

Galvanised  stml 

McIntyre  slmvm 

Oxids  61m 

0  E 

Galvanised  stml 

McIntyre  sleevm 

Oxids  61m 

Q  E 

Galvanised  stml 

Mclntjrre  slmvm 

Oxids  61m 

G.  E 

Copperweld  : 

Mclntyrs  slmvm 

Oxids  61m 

G.  E. 

Nona 

Twist  slmvm 

Oxids  61m 

G.  E 

High  strangth  . 

Twist  slmvm 

(Mdt  61m 

G  E 

High  strength 

Twist  slasvm 

Oxids  61m 

G.  E. 

High  strength ::: 

Twist  sleevm 

Oxids  61m 

0.  E. 

High  strength 

Twist  sleevm 

Oxids  61m 

G  E. 

High  strangth  t'.- 

Aluminum  2-pe.  eompraaeion 

Oxida 

G  E 

Copparweld,  high  - 
Hi^  strength 

Twist  sleavm 

Oxids  6Im 

Twist  tlsavm 

Oxide  61m 

G.  1. 

High  strength  r‘. 

Twist  sissvm 

Oxida  61m 

Q  E. 

High  strength 

Twist  aUavm 

Oxide  6tm 

G.  E. 

High  strength 

Twist  slasvm 

Oxida  61m 

O.  E 

High  strength  r‘- 

Aluminum  l-pc.  eomprsssion 

Autovalva,  oxide  61m 

W  m.  O.  E 

A.C  RR. 

Twist  tlsavm  ] 

G.  E. 

Copperweld  - 

Twist  sleevm 

G.  K. 

None 

Twist  sleevm 

O  E 

Cu  -weld  str.,  twrs  < 

Twist  slmvm  I 

Ose  each  end  of  each  circuit ; 

O  K. 

H  -M  stml  str 

Compression  slmvm 
'Twist  slmvm 

oxide  61m 

G  K. 

(1.  K 

A  C.S.R. 
H.-M.  steal  sir. 

ComnrssMon  slmvm 
'Tirist  slmvm 

G  K 

1  G  K 

Cu  -weld,  hi 

H  -M  stml  str. 

Twist  slmvm 

3  oxide  61m 

G  K 

(“) 

('«) 

(•‘I 

('•) 

Lapp 


Ohio  Bram  So.  70,730 
Ohio  Bram  No.  70,736 
Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 


Twist  joints 
Twist  joinU 
Twist  joinU 
Twist  joints 
Twist  joints 


Ohio  Bram  No.  70,730 


Twist  joints 


OhioBramNo.  11,541 
OhioBramNo.  11,541 
OhioBramNo.  11,541 
OhioBramNo  11,541 
OhioBramNo.  11,541 
OhioBramNo.  11,541 


Ohio  Bram 
Jeffary-Dewitt 
Ohio  Bram 


Oval 


OhioBramNo  73,179 
Jeffery-Dewitt  CH  260  and  8  ( 
Ohio  Bram  No.  73,179 


OhioBramNo.  11,541 
OhioBramNo.  11,541 
OhioBramNo.  11,541 
OhioBramNo.  11,541 
OhioBramNo.  1 1441 
OhioBramNo.  11,541 


Plain 

Plain 

Plain 

Plain 

Plain 


Thomas  No.  16,692;  strain  Ohio  Bram  11426 
Thomas  No.  16,692;  strain  OUo  Bram  11426 
Thossas  No.  5,717  strain  Ohio  Bram  76^1 
Thomas  16,692;  Loeko  3,645;  Ohio  Bram  76431 
Ohio  Bm  Nos.  70,76|  ;  70449;  76,256 


Twiat  sUevm 

1  uHide  6lfn;  1  ■-  v. 

G.  E.;  W'm 

Copperweld  r' 

Twist  slmvm 

3  oxide  filn 

G.  E. 

Twist  sleavm 

1  uxide  8lni;  2  s.  v. 

0  E  ,  W'm 

Copperweld  -’ 

Twiat  slmvm 

Oxide  him  (e«ch  end) 

G  E. 

Twist  slmvm 

3  nskic  61b 

G.  E. 

Copperweld  x: 

Tsriat  slmvm 

Oxide  filB  (each  end) 

O.  E. 

Hydraulic  eomprsseinn 

Oxide  Aim 

Q.  E. 

Galvnoisad  steal  t 

Cu.  sleavm  twiatM  4  timse 

Oxide  AIb 

O  E 

Qnlvnnisad  etaal  r 

Hydraulic  oomprsmion 

(^ide  him 

O  E. 

Gal  vnai  sad  steel  £ 

Twiat  sleavm 

Oxide  him 

G.  E. 

Twist  sleavm 

Oxide  Mb 

O  E. 

Twist  slaavm 

Oxide  him 

G  E. 

Twist  slmvm 

Oxide  AIb 

O.  E. 

Tsrist  sissvm 

Oxida  61b 

O.  E. 

Twist  slmvm 

Oxide  AIb 

G  E. 

Tirist  slmvm 

Oxide  him 

G.  E 

asmene-Martio  t- 

G.  E. 

SiasBans- Martin  r‘ 

Csmprsssisa  joint 

Oxide  6iB 

G  E 

SUbsiis- Martin  4^ 

Twist  slmvm 

Oxide  him 

G  E. 

StamaoB-Mazlin  t' 

CoBprssssd  joint 

Oxide  AIb 

Q  E. 

asmans-Martin  x; 

Jeffary-Dewitt  C  266;  Jaffary-Dewitt  D  364 


Twist  sleevm 


O.  £.,  El.  Pr.  E<|.  A.C.S.R. 


Special  design 
Special  design 


Ohio  Brass  No.  73,511.  I3H" 

Ohio  Brass  No  70431,  76431. 9%".  I2H" 

OhioBramNo.  11,041,  SVi" 


larSn  galv. 
gslv. 
^v. 


lOUsBiwaMIL 


Jlhsvi  cjmjrssrtoB 


Oxids  61m 
Oxide  61b 
Aluatinum 


Oxidsl 


a.  E 


AC.SR 
Rad  bram 
CoDpsrweld 


04— ral  E! 
(itr.rnl  E; 


7 

nmnmr 

ior  7 

Hewlett 

»or  7 

Hewiatt 

>ar7 

Hawiett 

■  ar7 

Heirlett 

ior7 

Hewlett 

•  ar7 

Hewlett 

8 

Cap  aad  pin  No.  8,480 

5 

Cap  and  pin 

8 

Cap  aad  pin 

Hfiriar“ 

H*ir!*tt 

Hewlnlt 

Heviett 

Hewlett 

Hewlett 

Hewlett 


JeCery-Dawitt  No.  A-2i7 
JefftfT-DMritt  No.  A-S7 
link  No.  Il.02« 
Jegery-Powftt 
Jeffery-Dewitt  No.  A-2)7 


I/ieko 

Locke 

Locke 

TeCery-Dewitt 

Jeaery-Dewitt 

Tmmbm 

Jeflery-Dewitt 

Jeflery-Dewitt 


Cop  oikI  pin  No.  I,4W 
Gap  end  pin 
Cop  ond  pin 

Jeflery-Dowitt  No.  A-2S7 
Jeaery-Dowitt  No.  A-B7 
HewlMt  Unk  No.  II. 02* 
Jeaery-Dewitt 
Jeaery-Dowitt  No.  A-2}7 


Locke  No 

Locke  No 

Locke  No 

Jeaery-Dewitt  5  cuep.  A  I  str. 


Top  only.  No.  12,151 


JeAn-Dewi 

TM>mae 


Jeaery-Dewitt 

JoBery-Dewitt 


Old  itondord 
No 
None 

Old  itondord 
No 
No 


Bot.  only  . 
Nona 
Nona 
None 
I  cire. 
None 
None 


Locke  12,151 ;  Ohio  Broaa  euap.  ond  itiain.  No.  4/ 
Ohio  Broaa  auapei^n  ond  atroii^  No.  1/ 
Ohio  Broao  auopenaion  ond  atroin.  No.  4/0 
Ohio  Broaa  aoapenaion  ond  atroin.  No.  4/0 
Ohio  Broaa  auapenaion  ond  atroin.  No.  I/O 
Ohio  Broaa  auap.  No.  71,030,  atr.  No.  72,344,  No.  4/ 
Ohio  Broaa  auapenaion  ond  atroin.  No.  1/0 
Ohio  Broaa  auapenaion  ond  atroin.  No.  1/0 


BuapeDMOn  diac 


Suapenaion  diac 


Loeke  No  5,000 


Suapenaion,  Locke  No.  5,200 


Huapenaioa 

Suapenaion 

Suapenaion 

Huapenaxm 

Suapenaion 


Locke,  J.-D. 
Lorko,  J.-D. 
Locke,  J.-D. 
Loeke.  O  B. 
Locke,  J.-D. 


Suapenaion 

Suapenaion 

Suapenaion 

Suapenaion 

Suapenaion 


Locke 

Loeka;  O.  B. 
Locke;  O.  B. 
Loeke;  O.  B. 
Loeke 


No  2,300 
No  25.422 
No  5.410 
No  441 
No.  104.400 
No  441 
No.  441 
No  10,424 


nJCS. 


Weatinohouae 

I./a»a 

Weatio(bouae 

Weatinabouae 


I  P  ;  4  T 
I 


Cop  ood  pin  No.  25,422 
Hawiett  No.  1,054 


Ohio  Broai 
Thomaa 


Dice  No.  25,422 
Ohio  Btm  No  25,422 
Lim  No  5,440  diac 
no  No  10,740 
Cihio  BrMi  No.  25,420 
Ohio  Broaa  No  25,420 
Diac  No.  25,422 


Ohio  Broaa 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Dine  No.  25.422 
Ohio  Bran  No.  25,422 
Lapp  No.  5.440 
Lapp  No  5,M 
Ohio  Bran  No  25,420 
Ohio  Bran  No  25,420 
Diac.  No.  25,422 


Ohio  Bran 
Ohio  Bran 
Upp 

Ohioll^an 
Ohio  Bran 
Ohio  Bran 


Hmlett  No  1,054 
nWiatt  No.  1,054 
Hawiett  No.  1,054 
Hewlett  No.  1,054 
3  and  4  porta 
3  ond  4  porta 
Cm>,  pin;  No.  25,422 
HWlett  No.  I.OM 


Thomaa 
Thomaa 
Thonkoa 
Thomaa 
Vorioua 
Vorioua 
Ohio  Bran 
Thomaa 


Doubloarm 
Double  arm 
2*4 
2i4 


Hawiett  No  1,054 
Hewlett  No  1,054 
Hewlett  No  1,054 
HewlettNo  1,054 


No  B.422 
Hewlett  No  1,054 


Ohio  Bran 
Thomaa 


W'boe  No.  441;  Locke  18.400  Whoe;  Loeke 

Suapcnrioo  No  435  Wntincbouae 

Hiph  atrangth  No.  435  WeatinchotMe 

Doable  atriiw  high  atrangth  No  4,IM  Lapp 
W  hae  No.  43V  Lapp  No.  4,144  WhM;  I.opp 
O.  B  No  25.420;  Pr  No  2,522  O.  B  ;  PranUin 
No.  25,420  Ohio  Bran 

No.  25,420;  No  2,522  O.  B.;  Pranklia 


Ohio  Bran 
O.  B.;  Franklin 


4 

4 

3ilS 

3x4;  HI4 
3x14 
2x12 

4 

10;  d'd  end  2x12 


(Dead  end  conatrurtion  throu  gbout) 


High  atrength 
High  atrength  No.  435 


Wntingboun 

Weatinghouae 


High  atrength  No.  435  Weatinghoi 
High  atrength  No.  4,144  Lapp 

W'hae  No.  435;  Lapp  No.  4,144  W’bae;  Loi 


Ohio  Bran  No  24,240 
No.  25,420 
No.  25,620 


10"  diac 

10"  diac  flux  control 
10"  diec 
10"  diac 
10"  diac 
10"  diac 
10"  diac 
10"  diac 
10"  diac 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Weatinghouae 
Weatinghouae 
Weatinghouae 


Kuapena*on  No  2.094 

Lapp 

7 

Suapenaion  ^ 

Suap  O  H  25.620,  No  2,094 

Ohio  Bram;  Lapp 

7 

Suapenaion  No  , 

Dioc 

Ohio  Bram 

2x11 

Diac 

Diac 

Jeffery-Dewitt 

2x10 

Diac 

D^ 

Jeffery-Deiritt 

2x10 

Diac 

Diac 

Jeffery-Dewitt 

2x10 

Diac 

Diac 

Jeffery-Dewitt 

2x10 

Diac 

Diac 

Jeffery-Dewitt 

2x9 

Diac 

Diac 

Jeffery-Dewitt 

2x10 

Dior 

Diac 

Jeffery-Dewitt 

2x10 

Diac 

D,ac 

JeCwy-DcwiM 

lx'- 

Duw 

Diac 

Wmting  bourn 

2x10 

Diac 

Diac 

Wmtingboum 

2x10 

Diac 

(!lop  A  pin  auap  No.  25,430 
Cop  A  pin  auap  No.  25,420 
Cap  A  pin  auap  No  25,620 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Cop  and  pin  auap.  No.  24,240 
Cop  and  pin  auap.  No.  26.24C 
Cop  and  pin  auap.  No.  24,240 


A  10"  diac  No 
10"  diac  No 
10"  diac  No. 
10"  diac  No 
10"  diac  No 
10"  diac  No 
Pin 

10"  diac  No 
10"  diac  No 
10"  diac  No 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Str.  auap. 
Btr.  auap. 
Str.  auap. 
Str.  auap 
Str.  auap. 
Str.  auap. 


Str.  auap. 
Str.  auap. 
Str.  auap. 


II"  diac.  No, 
11"  diac.  No. 
II"  diac  No. 
II"  diac  No. 
11"  diac  No. 
11"  diac  No. 
10"  diac 
II"  diac  No. 

I  I"  diac  No. 
11"  diac  No.  1 


Pm  (>hio  Hiaaa  No  t0,748 
Pm 

Hewlett  No  4.140.  W'hae  401 
l,ockr  No  8,400 
IxKke-Hewletl  No  4,|t0 
I>ocke  8400 

Ixicke-Hewlett  No  9.140 
Ohio  Bran  No.  25.420 
ixtcke-Hewlelt  No.  9,140 
Locke  No  9.140 


Ohio  Bran 
Ohio  Bran 
liOcke 
Locke 
Ixwke 
Ixicke 
IxM-ke 
Ohio  Bran 
Locke 
loeke 


Ohio  Bran  diac 
Ohio  Bran  diac  No.  25,620 
Hewlett  No.  9.140:  W'hn  401 
Locke  No.  8,400 
Locke- Hewlett  No.  9,140 
Ixicke  No  8,700 
Locke-Hewlett  No.  9jl40 
Ohio  Bran  No.  25,420 
Locke-Hewlett  No.  9,140 
Locke-Hewlett  No.  9,140 


Ohio  Bran 
Ohio  Bran 
Locke 
IxMke 
Ixicke 
Locke 
Locke 
Ohio  Bran 
Locke 
Locke 


10"  auapenaion  diac 


10"  auapenaior.  diac 


Suapanaion 

Suapenaion 

Suapenaion 

Suapenamg 

Suepenamn 

Suapenaion 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Jeffery-Dawitt 
Ohio  Bran 


Suapenaion 

Suapenaion 

Suapenaion 

Suapenaion 

Suapenaion 

Suapenaioa 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Joffery-Dearitt 
Ohio  Bran 


Cap  A  pin  auap  No  25,428 
J  -D  auap  ;  cap  A  pin  aua[ 


J  ^  auap  ;  cap  A  pin  auap. 

J.-D  auap.;  oap  A  pin  auap. 
Cap  A  pin  auap.  No.  25,420 
Cap  A  ^n  auap.  No.  J5JM 
^1  aoeket  No.  25.4i0 
Jeffary-Dewitt  auap  A-357 
Jaflary-Dearitt  auap.  A-2W 
JoHeay-Dewitt  auap  A-257 
Cap  A  pin  auap  No.  25,420 
Cap  A  pin  auap  No.  ^420 
Ball  aoeket  auap  No.  25,420 


Ohio  Bran 
J  -D.;0.  B 
J.-D.;0.  B. 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Jaflery-Dawitt 
JaCery-Dawitt 
JaHery-Daaritt 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Cap  aad  pin  auap  No.  24,240 
Jaffery-Dewitt  A  0.  B.  auap. 
J.-D.  auap  and  cap  A  pinaum 
Cap  and pin  auap  No.  24,240 
Cap  and  pin  auap  No.  24,240 
Ball  aoeket  No  24,240 
Jeffery-Dawitt  auap.  A-257 
Jaffary-Dewitt  aup.  A-257 
Jaffny-Dewitt  auap.  A-257 
Cap  and  pin  auap  No.  24,248 
Cap  and  pin  auap  No.  24,240 
B^l  aoeket  auap  No.  24,M 


Ohio  Bran 
J  -D  :  0.  B. 
J.-D.:  O.  B. 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Jeflery-Dewitt 
Jeffery -D94ritt 
Jeffery-Dewitt 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Pin,  poln:au^  25,422 on  twra 
Pin 

Pin,  polee;  diac,  towere 
Suapenaion  No.  25,420 
No  H,422  auepenoioa 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


4  on  P.  7  on  T. 
4 
4 
8 
II 
II 


4 

No  25,620  auapenaton 

Ohio  Bram 

II 

4 

No  25.622  auapenaion 

Oaio  Bram 

II 

1 

Pin 

Ohio  Bram 

6 

('•) 

(“) 

('•) 

(“) 

6 

Suapenaion 

Upp  No  2,300 

7 

5 

Suapenaion  No  25,622 

()hio  Bram 

6 

5 

Suapenaion  No  25,622 

Ohio  Bram 

6 

6 

Suapenaion  No.  25,622 

Ohio  Bram 

7 

5 

Suapenaion  No  25,622 

Ohio  Bram 

4 

5 

5 

Suapenaion 
Suapenoioo  No.  25,622 

WmtingUuae 
Ohio  Bram 

6 

4 

1 

Pin 

Ohio  Bram 

4 

1 

Pin 

Ohio  Bram 

4 

1 

Pin 

Ohio  Bram 

6 

1 

Pin 

Ohio  Bram 

6 

1 

Pin 

Ohio  Bram 

6 

1 

Pin 

Ohio  Bram 

4 

8  and  4 

Jaffary-Dawitt  A-2S7 

Jeffery-Dewitt 

8and4(*«) 

8aad4 

Jaffary-Dewitt  A-257 

Jeffery-Dewitt 

8and9(i«) 

8  and  4 

Jeffery-Dewitt  A-257 

Jeffery-Dewitt 

8  and  4(a4) 

1 

Pin 

Ohio  Bram 

6 

1 

Pin 

Ohio  Bram 

6 

1 

Pin 

Ohio  Bram 

6 

1 

Pin 

Ohio  Bram 

6 

5 

Franklin  auapenaton 

E  S  auppliee 

5 

' 

Pin 

Ohio  Brma 

6 

5 

Hearlatt 

Thomm 

6 

5 

Hewlett 

Thonam 

6 

5 

Hewlett 

Thomm 

6 

5 

Hewlett 

Locke 

6 

No.  25,422  auapenaion 
No.  25,422  auapenaion 
No.  25,422  auapanMn 
Suapenaion 

No.  26,240  autpenom 
No.  25,422  auapenaion 
No.  24,240  auipena^ 
No.  25,422  auapenaion 
No.  22,422  auapenaion 
(“) 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohk  Bran 
Ohio  Bran 
Obk  Bran 
Ohio  Bran 
(■‘) 


Suapenaion 

Suapenaion  No  25A20 
Suapenaion  No  25,428 
Su'penaion  No.  25,428 
Suapenaion  No.  25,428 
Suapemon 
Suapenaion  No.  25,428 


Upp 

Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Weatinoteu 
Ohio  Braa 


No.  25,422  auapenoiem 
No.  25A22  auapenaion 
No.  25,422  auapenaion 
No.  25,422  auapenaion 
No  25,622  auapenaion 
No  25,422  auapenaion 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 


Jeffiry-Dewitt  A-257 
Jaffary-Dewitt  A-257 
Jeffery-Dewiit  A-257 


Jeffery-Dewitt 
Jaff^- Dewitt 
Jeffery-Dewitt 


No.  25422  auapenoaon 
No.  25,422  auapenaion 
No.  25A22  auapenaion 
No.  25.422  euapoaoion 
Franklin  auopenaioo 
No.  25,422  auapenaion 


Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
Ohio  Bran 
E.  S  aupplin 
Ohm  Bran 


cop  hall  and  ooekat 


Hawiett  Thomaa 

Hewlett  Thoatoa 

Hewlett  Thomaa 

Hawiett  Locke 

Cenaanted  cap  ball  and  aoeket  Ohio  Bran 


Jeffery-Dewitt 


Jeffery- Daaritt 


No  25,422 

No  2,844  ciui  No.  5,1 
No.  BA20 


Ohio  Bran 
Lapp 

OhioBnn 


No.  2i,»22 

No.  2^  and  5,918 
No-  gAS 


Ohio  Bran 
Um 

Ohio  Kan 


12 

No  2.844 

Upp 

No 

12 

No.  24.248 

Ohio  Bram 

No 

II 

No.  2.844 

Wmtinghoum 

Lo»e 

No 

II 

No  635 

No 

II 

No.  18.424 

No 

II 

No  635 

47aat<nghoum 

No 

2x11 

No.  641  (double  atring) 

Wonting  bourn 
Lo^ 

No 

18  (Fror'n  lor  28) 

No.  18,424  (triple  atring) 

No 

Double  atring  4 

Cap  and  pin  No.  25,622 
Hawiett  No.  1.854 

Ohio  Bram 

No 

DoabU  atring  9 

Thomm 

No 

I  Ohio  Bran  on  damp— 14" 
At  tower  30" 


At  clamp  . 

2  24x30 

2  24x30 

2  24x30 

2  24x30 

2  40 


J.-bolt,  Ohio  Bran  No.  71,040,  IF' 
Ohio  Bran  No.  11,444,  II  V' 
J.-bolt,  Ohio  Bran  No.  h,298,  13" 
J.-bolt,  Ohio  Bran  No.  73,248,  13" 
J.-bolt  Ohio  Bran  No.  73,248,  13" 
J.-bolt  Ohio  Bran  No.  73,298,  13" 
Loeke  trunnioti  No.  15,078,  IF' 
Loeke  releouing  trunnion  No.  20,101,  14" 


. ..  Bottom  only;  O.  B.  No.  70,731 
. . .  24"  apread  top  and  bottom 


Ohio  Bran  No.  71,039 
Ohio  Bran  No.  71,039 


Ohio  Bran  No.  11,549 
Ohio  Bran  No.  11,538 
Ohio  Bran  No.  11,645 
Ohio  Bran  No.  11,549 
Ohio  Bran  No.  11,549 
Ohio  Bran  No.  11,549 


\  Top.  ahieldad  linkbottom;  / 
/  14"  apread  homa  \ 

Bottom  15";  Thomaa  No.  5,491 
Top,  14";  bot.,  IV':  Th.  No.  5,491 


Bot ,  I5h";  O.  B.  No.  78,731 
Top,  16';  Bot.,  l5':Th.No.  5,441 


Ohio  Bran  auapenaion  No.  1 1,538,  alrain  No.  1 1 ,5i 
Ohio  Bran  auapenaion  No.  11,538,  attain  No.  I  l,5i 
Thomaa  No.  10,090 
TbomoM  No.  10,081 


Ohio  Bran  No.  70,731 
Ttomtu  No.  10,061 


Upp 

W’bm;  Lapp 

No 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

No 

0.  B.;  W'bm 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Weotingkoum 

No 

WeatingbAum 

No 

Weatincboum 
Ohio  Bram 

No 

No 

O.B^‘’/'app 

No 

No 

Ohio  Bram 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Joffery-Dearitt 

No 

Jeflbry-Dewitt 

No 

Jeffery-Dewitt 

No 

JeJreay-JlewiU 

laA 

WeetiDifaoum 

No 

Weetinghoum 

No 

Ohio  Bran.atrain  No.  71,097 
Releining  and  non-releMing 
Releoaiiw,  tomgent;  non-releaaing,  angle 
Reieaaing  and  non-releaaing 
Releaein^  tangent;  iion-relettfing,  angle 
Ohio  Braae  auapenaion  No.  71x140 
O.B.No.  1 1431;  dead-end  O.B.No.  11,542 
Ohio  Oran  auapenaion  No.  71,040 


St.  Ohio  Bran  I -long,  1-abort 


Oliio  Bran  auap.  No.  70,801—1,  1754"— 20t4'‘ 


3-bolt,  No.  4/0 


O.  B.  No.  ll,540;d.-e.No.  11,541;  W’hae  No.  287,54 
Ohio  Bran  No.  II,5M;  atrain  No.  11,541 
Ohio  Bran  No.  11,5^;  deaid-end  No.  1 1, Ml 
Ohio  Bean  No.  11,540;  dead-end  No.  11,541 
Ohio  Bian  No.  il,5M;  attain  No.  11,541 
Weatinghouae  No.  287,5^;  attain  No.  440,40 

Wntingbouoe  No.  287,549;  attain  No.  440,40 

Wntinghouoe  No.  287,558;  attain  No.  4^,40 

Ohio  Btan  No.  11,540;  attain  No.  11,541 


None 

Ohio  Bran  No.  13,394 


Ohio  Bran  No.  70,231,  70,700 
Ohio  Braae  No  11,551,  71.045 


Suap  O.B.  1 1551: 
dead  end  O.B.  1 1688 
Or  Belcher  Yoke 


Ohio  Bran  No.  1 1,551;  dead-end  No.  11,445 


Soune  u  linn  101-105 


(See  line  110) 

(See  line  101) 

(See  line  101) 

(See  line  101) 

OhioBranNo.  n,540;dead-endNo.  11,445; 
Str.  WntinghouaeNo.  374,321 


Ohio  Bram 

No  . 

.  .  None 

Ohio  Bram 

No  . 

.  .  None 

None 

Ohio  Bram 

No  . 

.  .  Ohio  Bram 

None 

Ohio  Bram 

No  . 

.  .  Ohio  Bram 

None 

Ohio  Bram 

No  . 

Ohio  Bram 

Noim 

Ohio  Bram 

No  . 

. . .  Ohio  Bram 

Nope 

Ohio  Bram 

No  . 

Ohio  Bram 

None 

Ohio  Bram 

No  . 

.  .  Ohio  Bram 

None 

OJiio  Bram 

No  . 

.  .  None 

OWBram 

No  . 

Ohio  Bram 

None 

Ohio  Bram 

No  . 

.  .  Ohio  Beam 

None 

Ohio  Bram 

No  . 

Ohio  Bram 

None 

Ohio  Bran  No.  11,538;  Aluminum  Co.  No.  701 
Ohio  Btan  No.  11,538;  Aluminum  Co.  No.  701 
Ohio  Braaa  No.  11,538;  Aluminum  Co.  No.  701 


OhioBranNo.  71,035,  II  5" 


OhioBranNo.  71,095,  II  V' 
Ohio  Btan  No.  71,035,  II  5" 
Ohio  Braaa  No.  71, 035,  II  .  V' 
Ohio  Bran  No.  71,035,  11.5" 


Cu.  Ohio  Bran  No.  70,754,  Cu.  9. TV' 
Ohio  Bran  No.  71,035,  II  5" 

Ohio  Bran  No.  71,035, 11.5" 


auapenaion,  2/0 


Locke 

Loeke 

Loeke 

Loeke 

Locke 

Ym 

Loeke 

Locke 

Locke 

Locke  . . . 

Locke 

Locke 

.  Locke 

Loeke 

Locke 

Ohio  Btan 
Ohio  Btan 
Ohio  Bran 

Ohio  Btan  and  Loeka 
Ohio  Btan 

Ohio  Btan  auapenaion 
Ohio  Braaa 
Ohio  Bran 


Ohio  Bran  auapenaion,  4/0 


Ohio  Bran  on  auapenaion  only 
Ohio  Btan  on  auapenaion  only 
Ohio  Bran  on  auapenaion  only 
Ohio  Bran  on  auapenaion  only 
Jaffary-Dewitt  on  auap.  only 
Ohio  Btan  on  auapenaion  only 


Suapenaion  andatrain,  .312 —  487" 
Suapenaion  and  attain,  .312—  487" 
Suapenaion  and  atrain,  .312—  487" 
SuajMnoion  and  attain,  312—  487" 
Suapenaion  and  attain,  4/0 
Suapenaion  and  attain,  312—  487" 


with  gr^nf  ring  (orig.) 
,  w.  giMing  nng  (mod'f  d) 


with  grading  ring  (orig.) 
with  i^in^  ring  (orig.) 
w.  grading  nng  (mod'f^) 


.  Ohio  Braaa  No.  11,538;  attain  1 1,543 

. Ohio  Bram  No.  11,538;  atrain  Alui^num  No.  704 

.  Ohio  Braaa  No.  1 1 J38;  Aluminum  No.  704 

—  Ohio  Braaa  No.  70,730;  attain  71,091 

30  Ohio  Braaa  No.  70,7W;  attain  ^,091 

.  Ohio  Braaa  No.  70,184;  atrain  25,515 

.  Ohio  Braaa  No.  11,538;  attain  11,541 

. Ohio  Bram  No.  11,530  attain  Aluminum  No.  704: 

. Ohio  Bram  No.  11,538;  atrain  Aluminum  No.  784 

.  Ohio  Bram  No.  70,730;  atrain  71,091 

Ohio  Bram  No.  70,730;  atrain  71,091 
1334x27  Ohio  Bram  No.  71,043;  atrain  73,515 


Ohio  Bram  atandard 
Few,  34  horn 


(14)  (14)  (14) 


Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Aluminum  Company  of  America 
Ohio  Bram  7^  71,041 
Ohio  Bram  No.  11,542 
Ohio  Bram  No.  71,041 
Ohio  Bram  No.  11,542 
Ohio  Bram  No.  11,541 
(“) 


Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 


Ohio  Bram  No.  70,730 


Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 


Ohio  Bram 
Jaffary-Dewitt 
Ohio  Bram 


Ohio  Bram  No.  73,179 
Jeffery-Dearitt  CH  200  and  8  • 
Ohio  Bram  No.  73,174 


Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 


Thomaa  No.  10,092;  atrain  Ohio  Bram  11,328 
Thomaa  No.  I0,0n;  attain  Ohio  Bram  11 J38 
Thomaa  No  5.717  atrain  Ohio  Bram  70,231 
Thomm  1^842;  Loeke  3,M5;  Ohio  Bram  70,231 
Ohio  Bram  Noa.  70,701 ;  70,244;  70,258 


Jaffary-Dewitt  C  200;  Jeffery-Dewitt  D  384 


Spee^  deeign 
Special  dmign 


Ohio  BTxm  Ho.  75,511,  133i" 

Ohio  Ena  No.  ^1. 7Qj5l,  I2M" 


Uuda  Dim 
AluAiniUB 

Oxi^fla 


None 

None 

NotM 

Nom 

None 


Oaneral  Electrir  oarriar, 

Gcnaral  Elaetrie  earriar,  airalaaa 
Oanaral  Elaetrie  eamar.  wirelaaa 
None 


Twiat  alaaraa 
Twiatalaaraa 
Twiat  iiaayaa 
Twiat  alaaraa 
Twiat  alaaraa 
Twiat  alaaraa 
TarM  alaaraa 
Twiat  alaaraa 


OxkU  Aim 
OikU  Aim 
Oz^  Aim 
OzMa  Aim 
OiMa  Aim 
Oxi<la  Aim 
Oxida  Aim 
Oxida  Aim 


Oarriar 
Prirata  lina 
I.iaaaad  liaa 

Prirata,  aaparata  polaa 
Prirata.  aaparaU  polaa 
Laaaad  wiia 
Ivoaaad  lioa 
Prirata  liaa 


r-dad  alael 
atraocth  galr. 
.  talr.  atael 
raund  wira 
).-V.  atrandad 
None 


H"  (Blraniaed  guy  atrand 


Prirata  talaphona 


Ozide  Aim;  a.  r. 
Elaetiolytie 
E3ecttolrtie 
Oxide  Aim 
OnidaAImia.  r 


TaUpboea 
Public  talapbooa 
Public  talapbooa 
Public  talapbooa 
Public  talapbooa 


Comaraaaion  joint 
Sarrad  and  aolderad 
Compraaaion  joint 
Comprcaaion  joint 
Compraaaion  joint 
CompreaaioD  joint 
Compraaaion  joint 
Compraaaion 


Copparwald 
Copparwald 
Copparwald 
Copiwrwold 
Copparwald 
Copparwald 
A  C.S.R.  (6W 
A.C.8.R.  (TWi 


Grillage 

4-230,800  e.m.  Cu.  driran  with  pilaa 
in  aalt  meadow;  atael  grillage  in  upland 
Oriilagt  and  buried  oondr. 
Grillage  and  boriad  ooodr. 
Grillage  and  buried  oondr. 
Grillaga 
Grillage 


Laaaad  eireuita 
Laaaad  cireuiU 
T  aaaad  eireuita 
Laaaad  drenita 
1  aaaad  eireuita 
Laaaad  eireuita 
I  aaaad  eireuita 
Laaaad  eiieuit 


Aluminum  twiat  aleeve  joint 
Twiat  alaare  joint 


Stael  towara,  aartb  footinga 
Staal  towara,  aartb  footinga 


Sleeraa 

Slaarea 

Slaevaa 

Sleeraa 

Sleeraa 

Sleeraa 

Slaaraa 


Oxide  Aim  form  B.  O. 
Oxida  Aim  form  B.  O. 
Oxide  Aim  form  B.  O. 
8.  r. 

Oxide  Aim  form  B.  O. 
Oxide  Aim  form  B.  O. 
Oxide  Aim  form  B.  O. 


Nona 

Nona 


Twiat  aleerea 
Twiat  alaaraa 
Twiat  alaaraa 
Twiat  aleerea 
Twiat  aleerea 
Twiat  alaaraa 
Aluminum  twiat  aleerea 
Compremioo  joint 


At  Spring  Grore,  oxide  Aim 
At  Spring  Qrora,  oxida  Aim 
At  Hnnorer,  oxida  Aim 
At  York  term,  oxida  Aim 
Nona 

I — on  cuat.  equip.,  oxide  Aim 
Nona 
Nona 


No.  4  Cu-weid  to  Cu-wuM  rod 
No.  4  Ctt-waM  to  Cu-woM  lod 
No.  4  gnlr.  iron  down  anab  pola 
Staal  towara 

No.  4  gnlr.  iron  doom  aaeb  pole 
No.  4  gnlr.  iron  doam  pola  to  eoil  under  butt 
No.  4  gnlr.  iron  down  pola  to  eoU  under  butt 
Staal  towara,  earth  footinga 


None 

Noim 

None 

Nona 

None 

Nona 

None 


Anaconda  drawn  aleere 
Anaeonda  drawn  aleere 
Aluminum  compreaaion  joint 
.Aluminum  compreaaion  ^nt 
-Aluminum  oompraaaion  joint 
.Aluminum  compreaaion  joint 
Twiat  alaaraa 

Aluaainuui  rompremion  joint 


Copper  weld  atael 


No  apae^  ground  uaad 
No  apaeM  ground  uaad 
No  apaeial  ground  uaad 
No  apeeud  ground  uaad 
No  apacM  ground  uaad 
No  apaeial  ground  uaad 
No  apaeial  ground  uaad 
No  apaeial  ground  uaad 


Cold  preaaed  aluminum 


Nona  except  aaritebaa 


None 

Nona 

None 

None 

None 

Nona 

None 

None 

None 


Steevea 

Slaaraa 

Sleevea 

Sleeraa 

Haerea 

Sleeraa 

Slaarea 

Sleevea 

Sleeraa 


At  tarminala 
None 


Copperweld 

Copperweld 


Slaevea 

Slaevaa 


None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Nona 


Staal  ground  rod 

Staal  ground  roda  at  t'arra  with  ease,  anebora 
Steal  ground  roda  at  t'wra  with  aono.  anobori 
Staal  pound  roda  at  t'wra  with  eone.  anebora 
Staal  ground  roda  at  t'wra  with  eone.  anebora 
atr.  2U'I)  Eartb  anebora  pound  t'wra 
(Saaline  lOM 
(Saa  liaa  101) 

St^  ground  rod 
Gal  vaniMatanl  atrand 
Gal  rani  aadataal  atrand 


Gad  raniaed  atael 
Copperweld 
Copperweld 
Copparwald 
Copperweld 
On  wood,  none 
Special  mixed  ctr'a 
Copperweld 
Copperweld 
None 
None 


No.  2  aztra  higb-tanaion  eu.-wald 
No.  4  extra  hi^-tanaion  eu.-wald 
No.  4  extra  higb-tanaion  eu.-weid 
No.  4  extra  h^b-teniion  eu.-wald 
No.  4  extra  bigh-tanaion  eu.-wald 
^Nona 
Nona 

No.  2  extra  higb-tanaion  eu.-wald 
No.  2  extra  him-tanaion  eu.-weld 
Nona 
Nona 


At  aub.,  oxida  Aim 
At  aub.,  oxida  Aim 
At  aub.,  oxide  Aim 


Waatam  Elaetrie  oarriar  and  Ball  Talapbooa 
Waatarn  Elaetrie  earriar  and  Ball  Talapbooa 
Waatarn  Electric  oarriar  and  Ball  Talaphona 


High  atrenph  atael 

(») 

High  atrenph  ateal 


Txnat  aleerea 
Twiat  aleerea 
Twiat  alaaraa 


Earth  footinga 
Earth  footinga 
Earth  footinp 
Earth  footinp 
Earth  footinp 
Earth  footinp 
Ground  roda 
30.6  milaa,  ground  rod 
Eartb  footinp 
Earth  footinp 


2-pe.  aluminum  oompr.  joint  w' 


I  Holntyra  on  atael  oora  | 
Compraaaion  joint,  aleere  and  oore 
2-pc.  oompr.;  Mdntyre  on  oora  ' 
Compreaaion  joint,  alaara  and  oora 
Sleeraa 
Cu.  Ifolntyre 

}2-pc.  aluminum  oompr.  j’t.  w.  I 
Helntyre  on  atad  oore  \ 


Slaare  joint 


Suapenaion  clamp 
Suapenaion  clamp 
Suapenaion  clamp 
Suapanaion  clamp 
Through  damp  to  tower 
Suapanaion  clamp 
Suapenaioo  clamp 
Suapanaron  clamp 
Suapenam  damp 
Suapenaion  damp 


1  A-r.;  I  (bua)  oxide  Aim 

2  ozide  Aim  at  terminate 

Oxida  Aim;  a-r. 

Oxida  Aim  (at  one  end) 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 
Oxida  Aim 


Sleerea 

Slaevea 

Slaaraa 

Qjmpraaaion  joint 
Slaarea 

Compraaaion  joint 
Slaaraa 
Sleeraa 
Sleerea 
Sleevea 


Copper 

Copper 

Copparwald 

Copperweld 

Copperweld 

Copperweld 

Copperweld 

Copperweld 

Copperweld 

Copperweld 


Radio  and  laaaad  arira 
Radio  and  laaaad  linea 


Talaphona  on  part 


Aluminum  doubla  daave  joint 


Galvaniaad  ateal 
Galvanized  atael 
Galvanized  atael 
Galvaniaad  atael 
Copperweld  atael 
None 


Nona 

Drivan  pijM 
Nona 
Nona 
Nona 

Bayonet  nritb  ground  wira 


Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 


Lock  aplioa 
McIntyre  alaavea 
Mointyre  alaavaa 
Meintyra  alaavea 
McIntyre  alaavaa 
McIntyre  alaevea 


No.  2  arira  ooilad  at  pola  baaa 
No.  2  wira  ooilad;  6'  pipa 
No.  2  arira  ooilad;  6'  pipe 

M^na  anebm 
Earth  footinga 

Coppar  wira  ooilad  at  baaa  of  pole 
No.  4  wira  eolM  at  baaa  of  ^a 
No.  2  arira  ooilad  at  baaa  of  pola 
Nona 
Nona 

Earth  footing 


Waatarn  Elaetrio  oarriar  and  Ball  talaphona 
Waatarn  Elaetrie  enrriar  and  Ball  falapbona 
Waatam  Elaetrio  oarriar  and  BaO  talaphoaa 
Waatam  Elaotrio  oarriar  and  Ball  lalapbona 

Carriar  eurrant 
Ball  talaphona 

Waatam  EUeetrie  oarriar  and  Ball  PBX 
Waatam  Elaetrie  earriar  and  Ball  PBX 
Ball  talaphona  PBX 
BaU  talaphona  PBX 
Ball  talapbo^  laaaad  liaa 


High  atrangth  ateal 
High  atrangth  ateal 
High  atrangth  ateal 
High  atrangth  ataal 
High  atrangth  ataal 
Copparwald,  high  atr. 
Hi^  atrangth  ataal 
High  atrangth  ataal 
High  atran^h  ataal 
High  atrangth  ataal 
High  atrai^b  ataal 


Twiat  alaavaa 
Twiat  alaavea 
Twiat  alaavaa 
Twiat  alaaraa 
Twiat  alaavaa 

Aluminum  2-pc.  oompraaaion 

Twiat  alaavaa 
Twiat  alaavaa 
Twiat  alaavaa 
Twiat  alaavea 
Twiat  alaavea 

Aluminum  2-pc.  oompraaaion 


Oxida  Aim 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
( ixide  Aim 

Autovnive,  oxide  Aim 


Copparwald  atrand 
Nona 

Cu.-arald  atr.,  terra  only 
M  -M  atael  atr. 

AC.S.R. 

H.-M.  ataal  atr. 
Cu.-wald,  ex-hi-tanatr. 
H.-M.  ateal  atr. 


Drivan  iron  pipa 

Mvan  iron  pipa 
Clamp  to  tower 
Bond  to  tower 
Clamp  to  towar 
Bound  to  tower 
Clamp  to  tourer 


Twiat  alaavaa 
Twiat  alaavaa 
Twiat  alaavaa 
Twiat  alaavea 
Compraaeion  alaevea 
Twiat  alaevaa 
Compraaaion  alaevea 
Twist  alaavea 
Twist  slaavea 
(•«) 


One  each  and  of  each  circuit; 
oxida  Aim 


Twist  joints 
Tarist  joints 
Twist  joints 
Twist  joints 
Twist  joints 

Twist  joints 


Aluminum 


G.  E. ;  W'se  Copperareld  atrand 

G.  E . - 

G.  E.,  W'ae  Copparwald  strand 

G.  E . 

Q.  E.  Copperwrid  atran 
O.  E . 


I  oxide  Aim;  I  a.  v. 

3  oxide  Aim 
I  oxide  Aim;  2  a.  v. 
Oxida  Aim  (each  end) 
3  oxide  Aim 
Oxide  Aim  (each  end) 


Drivan  iron  pipe 


Twist  sleeves 
Twist  slaevea 
Twist  sleeves 
Twist  sleeves 
Twist  alaavaa 
Twiat  sleevea 


Hydraulic  oompraasioii 
Cu.  alaavaa  twistM  4  times 
Hydraulic  oompraasinn 


Oxida  Aim 
Oxide  Aim 
Oxide  Aim 


Twist  slaevaa 

Twist  alaavaa 
Twiat  alaavaa 
Twist  alaavaa 
Twist  slaavea 

Twist  alaevea 


Oxide  Aim 
Oxida  Atm 
Oxide  Aim 
Oxide  Aim 
Oxida  Aim 
Oxide  Aim 


Twist  alaavea 
Twiat  alaavaa 


Oxide  Aim 
Oxide  Aim 
Oxide  Urn 
Oxide  Aim 
Oxide  Aim 


Twist  alaavaa 


Oxida  Aim 


Oxide  Aim 
Oxida  Aim 
Aluminum 
Oxida  Aim 


Copparwald  strand 

Ms 

1 

Driven  iron  pipa 

Copperwrid  atrnn 

Ms 

'  1 

Driven  iron  pipa 

!  ilJi  5 

PoUnd— Sir  utb«  fW  . . . 


8«lt  Sprinf»— Bavdau  (Z7S). 
^recDTill*  (YW) . 

Toronto— Board tMB  <B-/3) - 

Toronto— Boardmaa  (B-74) _ 

Twonte— LoaaJiviJl*  (Z-72) — 
Toronto—  New  Cutie  (B-71)  — 


Tar 

im 

in» 

im 

I92S 

itv 

im 


24  HMBoroy— Supnrior— Circinvillo.. 


SMitkcni  Ohio  Bcctrtc  C*. 


1422  U>  1426 


Aemt  SUtion— Fitch .  . 

Am*  Station— Wnlbridc* . 

Fiteh-Wnlhrit^ . 

Tohdo.  Ohio-Htaki^  BUte  lion  . . . 
Totodo  point  1}  inilw  nant  of  Tolndo. 
Wnlbrid**— PombarrOln . 


Tnlcd*  MImo  O*. 


1422 

1424 

1424 

1427 

1421 

1421 


CalMi  «u  *  BMtric  0». 

aneiBiinU  (Hartw«U)-DikjrlOB . 

CineiBaati  (Bartaall)— Daxton.  Eant  liaa  Hartwail  -  CarlMo  aoapt  naciioa  nhawa  for  Uaa  31 . 

OneiBnati  (Hartaall)  Dayton  Want  lina netiOD  Hartwail— Hamilton— Traatoa—GBrHaUJaaation 

Col  ombia— Hartwail . 

Ool  uat  bin— Hartwail . 

Oolainbia  Powar  Station  to  Indiana  State  Ubc . 

Hamilton  Oontmaa  (*) . 

Hartwail- Elmwood . 

Hartwail— Elmwood .  . 

Hartwail— HitoMl  Aranua . 

Oaklay  -Hartwail . 

Trantoo- Middlatown . 


1423 

1423 


1423 
1425 
1427 

1424 
1423 
1423 

1425 
1425 
I42B 


IndlaM  Bactrir  Cors. 

•  (Terre  Haute) — Clinton  "A”  Route . 

(Terra  Haute) — Clinton  "B"  Route . 

(Terra  Haute)- Sulliran . 

Draaaar-  Water  Street  Planta  (Terra  Haute) . . 

Kokomo— Hoarard— Brant  County  lina  ronnertion  to  liuliaiui  Unneral  Sarrica  Co.. 

lyanora  Qndlaoapolia) — Columbte  (CtBcinnati)  (").  . 

Lenora  (IndiaaapoliB)— Columbia  (Cincinnati)  ('*) .  . 

Lenora  nndiaoa^ia)— Draaaar  (Terre  Haute) . 

Lenora  (Indiana^ia)— Koiehtatown. . . 

Lanorc  nndiaoa|iolia)-SbelbyTiIle  (■*)  . 


1425 

1427 
1425 
1425 

1428 
1428 
1428 
1424 
1424 
1428 


latcratalc  FukHc  Srrrlce  Co. 
Badforo— E)darardaport  — 

OnnariTilla-New  CaatJa..  . 

Connararilla — Ohio  State  line  .  . 

Jefferaonvilla— Soottahura..  .  . 

Knichtatown— New  Caatw.  . 

New  Caatle— Henry  County  lane .  . 

SrottaburB- Bedford .  .  .. 


1425 

1426 

1424 

1425 
1425 
1428 
1424 


Nortbem  Indiana  Power  Co. 

60  ConTcrae  Indiana  General  Service  Connectioii. 

61  Kokomo— la  Fayette .  . 

62  Kokomo— Wabaan  . 

63  lanore  (Indianapolia)— Nobleaville .  . 

64  Noblaarille— Kokomo .  . 

Nobleaville  to  Madiaon— Henry  County  Line . 


65 


1428 

1425 

1428 

1425 

1425 

1428 


Nortbern  Indiana  Public  Service  Co. 

Aatna— Michigan  City .  . 

Indiana— niinoia  State  lane  to  Aetna  . 

Michigan  City— New  Caiiiale  . 


1426 

1424  and  1425 
1426 


Wabath  Valley  Dectilc  Co. 

Attica  Loop .  .  . . 

Attica  Loop  Junction— La  Faj^te . 

Clinton— Covin^n  Double  Circuit  Junction. . 

Covington— AtUra  lamp  Junction  .  . 

Covington  Double  Circuit  Junction— State  Line. . 

Double  Circuit  Junction-  Covington  . 


1425 

1425 

1425 

1425 

1427 

1423  and  1427  (>•) 


Central  IIMnola  PnbHe  Service  Co. 

Grand  Tower— Mound  City..  . —  . . 

Muddy— Effingham .  . . 

Muddy— Bhawneetown  . 

Muddy— Waat  Frankfort . 

Weat  Frankfort — Grand  Tower .  . 


1428 

1426 

1424 

1422 

1423 


Cemmeuwaoltb  Rdlaon  Co. 

Calumet  Station— 108th  St.,  Chicago— Chicago  Heighta— lOOtb  St.,  Chicago,  U.— Aetna,  Ind.  (>r) 


Oahokia-  Centerville 

Oahokia— Venice . . 

lake  Avenue  Subatation— Alton 
Vanio^Alton  . 


■aat  St.  Louli  Light  4  Power  Co. 

(Belleville) .  . 


1427 

1427 

1415 

1427 


Peoria— SpringSald . 


h»  »<4»  S.4t 


Balvidara,  lU  -Baloit.  Wie.. 
Balvidmw— Crvital  Lake.. . . 
Dixon— Balvidara . 


IIMuola  Northern  UtlMttet  Co. 


1427 

1424 

1428 


minoli  Power  A  Light  Corp. 

84(a)  BallaviUr— Cahokia  Powar  Plant . 

■4(6)  Edwardavilla— Staunton . 

■We)  Kawanaa  Seneca . 

■4(d)  Vaoioe  Plant— Edwardaville . 


1427 
1424 

1428 
I4D 


Fourth  Street  Station,  Moline,  Ill. 


Peofla’6  Power  Co. 

-Rivaraide  Station,  7H  milea  Eaat  of  Davenport,  Iowa. . 


Public  Serriee  Co.  of  Northern  nUBolf 

No.  5334:  Bellwood  eubatation  No.  44  to  Chicago  City  Limita . 

No.  6581 :  Chicago  Heighu,  D.  C.  No.  43  to  Chicago  City  Umiu. . 

No.  6582;  Chicago  Heighta,  D.  C.  No.  43  to  Chicaao  City  Limiu . 

No.  1401 :  JoliatStation  No.  4— Chicago  Heighta,  O.  C.  No.  43 . 

No.  1403:  Joliet  Station  No.  4-8aneea . 

No.  1601 :  Waukegan  Station  No.  6— Chicago  City  Limita . 

No.  1602;  Waukegan  Station  No.  6— Evanaton  Subatation  No.  88 . 

No.  1607:  Waukegan  Station  No.  6— Electric  Junction  Subatation  No.  III. 
No.  1603:  Waukegan  Station  No.  6— Wiaconain- Illinoia  State  Line . 


1428 

1425 

1425 

1425 

1428 

1424  and  1427  (>•) 

1427 

1428 
1927 


Cuien 

Cahokia— Cryatal  City . 


ctric  light  A  Power  Co.  of  lUlnola 


101 

102 

103 

104 

105 

106 

107 

108 
104 

no 

111 

112 

113 

114 

115 

116 

117 

118 
114 
120 
121 
122 
123 


Conanmert  Power  Co. 

Argenta— Battle  Creek . 

Battle  Creek- Jackaon . 

Croton  Dam— Grand  Rapida  .  . 

Croton— Muakagon— Newaygo  Spur . 

Edanville— Saaiiiaw  River . 

Flint-  Battle  Creak . 

Flint— Saginaw  Rivar . 

Foote  teur . 

Grand  fiapide— K alamaaoo . 

Grand  Ra^da— Muakagon . 

Haalatt-^  UlatUiBaltLine) . 

Hodanpyl  Dam — Junction  Dam .  . 

Jackaon— Cement  City . 

Jackaon — Lanaing . . 

Junction  Dam— Grand  Rapida . 

Kalaaaaaoo  BrUtla  Craek . 

Kent  City— Muakagon . 

Loud — Cooke— 8a® naw  River . 

Loud— Emery  Junction . 

Mio-Loud . 

Newayg^FraoKint .  . 

RogmaDam— Grand  Ri^da . 

Sa^naw  Rlvar^  Flint  (oW)  . 


1920 


1907 


1924 
1412 

1925 

1417 
1916 
1928 
1428 
1424 
1428 
1428 

1418 

1926 
1407 
1412 
1417 
1416 


1412 


124 

125 

126 

127 

128 
124 
ISO 

131 

132 

133 

134 

135 

136 


The  Detroit  Sdlaou  Co. 

Brownatiwrn — Monroe .  . 

Brownatown— Navarre . . 

Broarnatoam— Suparior . 

BloamSald-Sbalby . 

MaAravilla— Ncrtbaaat . 

8baD>y— Maryavilla . 

Sbalby-Nortbaaat . . . 

SuparW-Blackatone  (Intarconnaetion) . 

Suparior—  BloomSald . 

TrenUm  Chennai— Brownatown . 

Trenton  Channel- Navarre  . 

Trenton  Channel- Warren . 

Trenton  Channel— Warren . . 


1925 

1424 

1424 

1423 

1428 

1423 
1426 
1428 
1924 

1424 
1426 

1425 
(•■) 


l» 

136 


Aahland- Ironwood . . 
IroDwood — Big  Falla 


Lake  Superior  Dlitrict  Power  Co. 


1422 

1422 


134 

140 

141 

142 

143 

144 

145 

146 

147 

148 
144 
130 
151 


IM 

155 

136 

157 

158 
154 


161 

Mi 

MS 


M7 

168 

164 

170 


Northeru  Stntea  Power  Co.  of  Wlaeoutin 

Alma  Center— Blair . 

Alma  Canter- Sparta . 

Caahtoo  Junction — Caahlon  . 

Cadar  Falla- Dalle . 

Cedar  Falla— Manomonia . . . ^  ■  . 

Chippewa  Falla  to  Junetioo  with  WiaaoU-Eau  Claire . 

Chippewa  FaDa  Hydro— Wiaota .  ■  . 

Chippewa  Falla  Hydro— WiaaoU  to  Eau  Claire  Line . 

Cotton  School- Humbird..  . . 

Eau  Claire— Mondovi—Wabaaha.  . . 

Flrat  Croaaing-Ootton  Sehool-NaUUyiUa . 

Firet  Croawng— Dalla  Subatation  No.  2  lane . . .  .^ . 

Firat  Croaaiog-No.  I  Line  Madiaon  Street  Eau  Claire . 

Harbart—  Pieacott . 

HumbM— Alma  Cantor.  . 

Jim  Falla— Wiaaota... . 

Lake  Cty-Rad  Wing— Wabaaha  Lino . 

la  Croaar  Junetioo  with  Snmia— Viroqua  Una . 

Madiaon  Street  SubatatiOB,  Eau  Claire — Della . 

Menomonie— Rad  Wing.  . 

Nalaon- Cochrane  . 

Rad  Wing-Wabaaba . 

Sparta- Viroqua . 

TComace-Naillavilla . 

Thorp  Junction— T  Comara . 

Thorp  Junction— Thorp . 

Waatby  Junetioo— Waatby . 

Wiaaota-  Firet  Craaaing  No.  I . 

Wiaaota— Firat  Croaaiiig  No.  2 . 

WiaaoU— South  St.  Paul . 

WiaaoU- Stillwater . 

WiaaoU— Thorp  Junction  . 


1414-1920 

1921 

1420 

1404-1928  (•») 
1914- 1927  (»») 
1428 
1928 
1428 

1414-1920 

1417 

1915 

1412— 1928  (»») 

1919 
1414 

1414-1920 

I9D 

1914 

1920 

1912 
1412 

1417 

1913 
1920 
1427 
1920 

1418 
1420 

1423 
1412 

1424 
1416 
1418 


171 

172 

173 

174 

175 
IH 

in 

178 


Dane-  Fond  du  lac . 

Food  du  Lae — Ripoo . 

Food  du  Lae  ■Sheboygan 

Janaa  villa- Beloit . 

KUboura— Watertown .... 

Mndlaoo— Jnnatvilla _ _ 

Pmlria  da  Sac— Madiaon.. 
Pratria  du  Sne— Portaga... 


laensMu  Pwarar  A  Light  On. 


1422 

1427 

1921 

1425 

1408 

1420 

1415 

1414 


Ml 

M2 

M5 

M4 

IV 


Bayaida  Plant  —Green  Bay . 

Bmioo— Chilton . 

Caldron  Falla-High  PaUa.  FlanU 

Chilton-New  Holntmn . 

Ocean  Bay-Gahhaah . 

Ocean  B^— Sawyer . 

BUh  FiSa  Plaat-Bayaldi  Plant  . 
Lnka  Shera  Jaaattan  Kaamnnm . . 
fwhUl.JnnattBu-FiMimig,. 


■Mu  PuhMc  Serriee  Carp. 


1426  (««) 
1420 

ins 

ini 

ms 

ini 

I4M  (*•) 

tni 


50.000 

50.000 

50.000 

50,000 

MO.OIO 

50,000 


12,500 

12.500 
12,300 
60,000 
60,000 

30,000,  I00,0( 

7.500 
25,000 
25,000 
60,000 
60,000 
24,000 


6,000 

6,000 

6,000 

6,000 

30,000 

30,000 

30;000 

30,000 

6,000 

6,000 


15,000 

6,000 

6,000 

5,000 

10,000 


5,0 


4,000 

6,000 

6,000 

6,000 

6,000 

6,000 


50,000 

50,000 

50,000 


6,000 

6,000 

6,000 

6,006 

6,000 

6,000 


10,000 

10,000 

20,000 

20,000 

50,000 


30,000 

50,000 

12,000 

24,000 


36.U 


10,000 

50,000 

50,000 


15,000 

5,000 


25,000 


30,000 


60,000 

22,000 

34,300 

60.500 

34.300 

68.500 
30,000 
60,000 

68.300 


40,000 


30,000  (>*) 
30,000  (>•) 
30,000(») 
30,000  (>•) 
30,000  (>•) 
30,000  (>•) 
30,000  (>*) 
30,000  (>•) 
30,000  (>•) 
30,000  (>•) 
30,000  (>•) 
30,000  (>•) 
30,000  (>•) 


12,000 

10,000 


4,000 

4,000 

4,000 

3,000 

20,000 

10,000 

16,000 

12.000 


03,000 

21,000 

77,000 

41.000 

4J00 

5.700 

16.4 


jjgg- 


66 

2 

132 

M 

SUM  towere 

1 

4.3 

66(«) 

M 

SUal  tnwera 

1 

14  4 

132 

60 

SUel  towere 

2 

40  0 

132 

6* 

Steel  towera 

2 

400 

132 

60 

Steel  Uwan 

2(») 

46  0 

132 

60 

Steel  towara 

2(») 

44  7 

66 

60 

Wood  poMa 

1 

156  0 

66 

60 

Steal  towara 

2 

II  0 

64 

68 

Steal  towara 

4 

5  0 

64 

68 

Steal  towara 

2 

15.0 

64 

68 

Steal  towara 

1 

MO 

132 

60 

Steal  toarara 

1 

15.0 

64 

60 

Wood  poles 

1 

13.0 

66 

60 

Wood  polaa 

1 

13  4 

66 

60 

Wood  poles 

1 

30 

66 

60 

Wood  poles 

1 

40 

66 

60 

Steal  towara 

2 

20 

66 

60 

Steal  towara 

2 

X 

132 

60 

Steal  towere 

2 

0  7 

66 

60 

Wood  polaa 

1 

21 

66 

60 

Wood  polas 

1 

2.5 

66 

60 

Wood  poles 

1 

2  5 

66 

60 

Steel  towara 

2 

5  0 

66 

60 

Steal  toarara 

2 

6 

66 

60 

Steal  towara 

2 

3.4 

66 

60 

Both  (■•) 

1 

21  2 

66 

60 

Wood  polas 

1 

24  36 

66 

60 

Wood  pMes 

Both 

1 

24  73 

66 

60 

2 

7  34 

132 

60 

Steel  towera 

2 

17  to  Co.  line 

132 

60 

Steel  toarara 

2 

8  1 

132 

60 

Steel  towara 

2  ('=•).  1 

76  74 

132 

60 

Steel  towers 

2 

73  06 

66 

60 

Wood  poles 

1 

41  31 

66 

60 

(••) 

26  4 

66 

60 

Steal  towera 

2 

42  4 

66 

60 

Wood  polaa 

1 

X  2 

66 

60 

Wood  poles 

1 

X  4 

66 

60 

Steel  towara 

1 

»  7 

66 

60 

Wood  poles 

1 

14  4 

66 

60 

Wood  poles 

1 

15  0 

66 

60 

Wood  polaa 

1 

42  6 

U 

6« 

Wood  polaa 

1 

5  6 

U 

60 

Wood  polaa 

1 

42  7 

66 

6« 

Wood  poles 

1 

36  63 

66 

60 

Wood  poles 

1 

34  00 

66 

60 

Wood  poles 

1 

39  X 

66 

60 

Wood  polas 

1 

X  8 

132 

60 

Steal  towara 

1  (•») 

23  0 

132 

60 

Steel  tawara 

M") 

13  8 

132 

60 

Steal  toarara 

1  (>») 

22  75 

66 

60 

Wood  polaa 

2 

6  II 

U 

60 

Wood  poMa 

1 

18  84 

u 

60 

Wood  poles 

1 

35  44 

66 

60 

Wood  polaa 

1 

27  60 

66 

60 

Wood  poles 

1 

6  45 

66 

60 

Wood  poles 

2 

2  43 

66 

60 

Wood  polaa 

1 

57  01 

66 

60 

Wood  polas 

1 

122  92 

66 

60 

Steel  towera 

Steel  towera 

2 

27  M 

66 

60 

2 

24  75 

66 

60 

Steel  towara 

2 

35  69 

132 

60 

Steal  towera 

2 

3  0 

66 

6« 

Steal  towara 

2 

5 

U 

6« 

Steal  towara 

2 

4  0 

66 

25 

Steal  towara 

1 

24 

66 

60 

Steal  towara 

2 

16  56 

,•  ^  - 

*• 

V# 

0VM8  Utwmn 

w 

60 

Wood  polaa 

1 

X 

m 

Steel  towara 

1  (■•) 

1 

22 

132 

to 

Wood  pdas 

52 

66 

to 

Steel  towers 

2 

12  6  (X) 

66 

to 

Steal  towers 

2 

21  6 

132 

to 

Steel  towers 

1 

60 

66 

60 

Steel  towera 

2 

16 

66 

to 

Steel  towers 

2 

5  33 

66 

60 

Both 

1  (**) 

1  47T..  1  37 

132 

60 

Steel  towera 

2(»») 

10  611 

132 

to 

Steel  towera 

2(«) 

13  12 

132 

to 

Steel  towera 

1  («) 

X  744 

132 

60 

Steel  towers 

1  (»*) 

36  <5 

132 

60 

Steel  towere 

2(*i) 

31  13 

132 

60 

Steel  towers 

2(»i) 

27  47 

•  32 

60 

Steel  towera 

1  (“) 

61  76 

132 

60 

Steel  towera 

1  (»•) 

II  45 

no 

to 

Steel  towera 

2 

X  8 

140 

30 

Steel  towera 

2 

XI 

140 

60 

Steal  towara 

1 

44  X 

75 

30 

Steel  towera 

1 

42  75 

75 

30 

Steel  toewTS 

1 

X  3 

140 

to 

Steel  towers 

2 

X  79 

140 

60 

Steel  towers 

1 

112  X 

140 

to 

Steel  towera 

2 

43  8 

140 

60 

Steel  towere 

1 

4  6 

140 

30 

Steel  towere 

2 

48  2 

140 

30 

Steel  towers 

1 

X 

140 

to 

Steal  towars 

2 

X 

140 

30 

Steal  towers 

1 

10  5 

140 

to 

Steal  towara 

1 

17  n 

140 

to 

Steal  towara 

1 

37  843 

140 

30 

Steel  tawara 

2 

ffl.l2 

140 

60 

Steal  towara 

1 

33  33 

75 

30 

Wood  palas 

1 

25  X 

140 

to 

Steel  towera 

1 

94  X 

140 

to 

Steal  towara 

1 

M  5 

140 

to 

69WV1 

1 

X  5 

75 

30 

Waod  palaa 

1 

4  3 

75 

30 

Wand  palaa 

1 

53  1 

140 

to 

Steal  tawara 

1 

37  43 

120 

to 

Steal  towars 

2 

16  1 

120 

60 

Steel  towera 

2 

14  0 

120 

to 

Steel  towera. 

2 

25  8 

120 

60 

Steel  towere 

2 

13  3 

120 

60 

Steel  towere 

1 

55  5 

120 

to 

Steal  towera 

2 

XI 

120 

60 

Steel  towara 

2 

18  1 

152 

to 

Steal  towara 

1 

64 

120 

60 

Steel  towera 

2 

35  5 

120 

to 

Steal  towers 

2 

3  6 

120 

60 

Steel  towme 

2 

17  4 

120 

60 

Steel  towera 

2 

18  9 

120 

60 

Steel  towera 

2 

17  3 

66 

60 

Wood  polm 

1 

43  3 

88 

to 

Steel  towera 

1 

86  76 

64 

to 

Wood  pdes 

1  (»») 

23  82 

64 

60 

Wood  poles 

1 

44  1 

64 

60 

Wood  polaa 

1  (“) 

1  5 

64 

60 

Wood  poles 

1 

23  35 

64 

60 

Wood  poles 

1 

M”) 

4  4 

69 

60 

Wood  poles 

225 

120 

60 

Steel  towere 

1 

2  86 

69 

60 

Wood  poles 

1 

241 

64 

69 

to 

60 

Wood  polea 
Wood  polea  (*i) 

1 

1 

6  07 

44  91 

69 

60 

Wood  polaa 

1 

51  92 

69 

60 

Wood  polea 

1 

2  12 

69 

69 

to 

to 

Wood  polea 

1 

1 

3 

22  7 

69 

to 

Wood  polea 

1  (»») 

7  4 

120 

to 

Steal  towars 

2 

9  91 

69 

to 

Steel  towera 

1 

43 

69 

60 

Wood  polea 

1 

24  33  (*») 

69 

to 

Steel  toarera 

2(”) 

88 

64 

to 

376  S.T.;  40  W.P. 

Wood  poles 

244  8.T.;T6  W.P. 

1 

37  8 

69 

60 

1 

15  3 

64 

to 

1 

X  X(«*) 

64 

to 

Wood  polM 

(♦') 

31  6 

69 

to 

Wood  poles 

1 

36  5  («*) 

69 

to 

Wood  polea 

(••) 

27  55 

69 

to 

Wood  polm 

1 

1 

69 

60 

Wood  poles 

1 

15 

60 

10  4 

69 

120 

to 

to 

Wood  polm 
lOS.T.;  750  W.P. 

1 

1 

10  4 

77  X 

120 

to 

Steal  towera 

1 

75  5 

69 

to 

Wood  poles 

1 

X  83 

66 

60 

Wood  poles 

1 

9b  8 

66 

60 

Wood  poles 

1 

22  6 

66 

to 

Wood  poles 

1 

41  6 

66 

to 

Wood  polea 

1 

14  5 

66 

25 

Steal  towara 

2 

67  4 

66 

60 

Stael  towars 

2 

42  5 

66 

60 

Steel  towers 

2 

X  7 

66 

25 

Steel  toarare 

2 

23  8 

66 

60 

Steel  toarera 

2 

M  4 

66 

60 

Wood  poles 

1 

14  5 

66 

to 

Wood  poles 

1 

6  65 

66 

to 

Wood  poles 

1 

7  X 

66 

to 

Wood  poles 

1 

53  1 

66 

to 

Wood  poles 

1 

54  14 

66 

to 

Steal  tow«a 

2 

X.64 

_ 

_ 1 _ 

4.74 

MJ 


I2.M 

54.N0 

I7.*» 

9.I2S 

(.07} 


11.7) 0;  20,3M 

11.7) 0;  )0.})0 
2),(00;  30,000 


11.7)0;  )0.330 
11.7)0;  )(.33) 
12.00;  )0.00 


0,02}  lUodvd  ■uapeDMon 

. ib.TW . 

13,600  (taDdwd  (iwpenaion 
0,02)  tteiidard  iiu^DtioD 
13,600  tteodkrd  tutpantioii 
(,02S  itaiidard  tuaptoaion 

. (■*) . 

2.740 

. iiiw . 


10 

10 

10 

4 

4 

0  6 
10 

2) 

2) 

4 

4 

6  10 


30 

27 

30 

7  T..  30  P. 
S.2 

6.6 

3  2 
6  6 

30 

(“) 


A.  8  r“ 

A.  B.  C. 
A.  B.  C. 
A.  B.  C 

A.  B  C 

A.  B.  C 
A.  B.  C. 


2  pole  H,  3-paie  ancle,  4-pale  tpeeial 


2-eiKuit 

6-eireuit 

2-oifeuit 

2-eifettit 

2-eirettit 


JUgid  aqoare  booa 
baae 

rigid 


Rigid  aquore 
ire  Mae 


Squara  I 


Rigid  squara  boaa 
Rigid  squara  bata 
Square  boaa  rigid 

4)  ft.  W.  R.  C.  and  craoaote  pine 
4}  foot  W.  R.  C.  poloa 
4)  foot  W.  R.  C.  polea 
2  oireuit  angle 
2  circuit  tuspenaian 
2  circuit  suspension 
2  oireuit  suspension 
2  circuit  suspension 
4S  foot  W.  R.  C.  poles 
{'*) 


Double  circuit 


40  foot  W.  R.  C.  polos 
4}  foot  W.  R.  C.  polos 
io  foot  W.  R.  C.  poias 
4S  foot  W.  R.  C.  poles 
4)  foot  W.  R.  C.  poles 
4)  foot  W.  R.  C.  p^es 


Ameiiran  Bridge 
Ameriran  Bridge 
A  Saarinen  Bridge 
Aaaarieaa  Bridge 
AaMrioan  Bridge 
Amarieaa  Bridge 


AX.B  It. 


Aaaarican  Bridge 
American  Bridge 
Aaaarieaa  Bridge 
Amarieaa  Bridge 
Aamricaa  Bridge 


Blaw-Kaoa 

Blaw-Knos 

Ritar-Oonlay 


Blasr-Kaox 

Blaw-Knox 

Blaw-Kaos 


Blaw-Knox 

Ritor-Conlay 

Blaw-Knox 

Ritar-Coaley 

Blaw-Knox 

. (■♦) . 

Bates 

American  Bridge 


7  strand  Co. 
7  strand  Cu. 
7  strand  Cu. 
7  strand  Cu. 
7  strand  Cu. 
7  strand  Cu. 


I05.62S 

133.22) 

133.22) 
133.22) 
133.22) 
133  J2) 


Al.  A.C  8  R 

jgu.uw 

144-lM 

27 

1)2 

900 

300.000 

1)6.  IM 

27 

132 

I.OM 

Cu. 

300.000 

1)6,  IM 

27 

132 

I.OM 

Cu 

300.000 

1)6.  IM 

I.OM 

Cu  .  m  H  D 

300.000 

1)6.  IM 

27 

lU 

1  OM 

A.C.8.R. 

211.600 

126 

2) 

33 

ooe 

H.d.  Cu. 

2)0.000 

90  and  96 

30 

30 

iOO 

H  d  Cu. 

230.000 

120 

3) 

30 

8)0 

H.d.  Cu. 

2)0,000 

102 

3) 

30 

8)0 

M.h.d.  atraadad  Cu. 

211.600 

96 

2) 

30 

7)0 

M.b.d.  atrandsd  Cis. 

211, MO 

44 

2) 

64 

700 

H.d.  Cu. 

211,600 

72.  104  H 

30 

30 

200 

Cu. 

300.000 

04-96-120 

2) 

36 

300 

A.C.8.R. 

4n,000 

04-96-1201 

2) 

36 

)M 

A.C.8.R. 

477.000 

04-06-120 

2) 

36 

300 

Cu. 

400.000 

144 

30 

40 

1.200 

Cu. 

400,000 

144 

30 

40 

1,200 

A.C.8.R. 

397,300 

1)6 

30 

40 

706 

Cu.  e 

No  2,  0 

04x96x120 

2) 

36 

300 

A.C.8.fL 

477.000 

04x96x120 

2) 

36 

200 

A.C.8.R. 

477.000 

04x96xlX 

2) 

30 

200 

Cu. 

400.000 

144 

30 

40 

1.200 

Cu. 

400.000 

144 

30 

40 

I.2M 

A.C.8.R. 

397.300 

IH 

30 

36 

920 

7  strand  Cu. 

1)3.22} 

83  M  aquiT. 

2) 

30 

17) 

7  strand  Cu. 

133.22) 

03  M  aquiT. 

2) 

30 

200 

7  strand  Cu. 

133.22) 

03  H  aquiT. 

2) 

30 

17) 

A.C.S.R. 

No.  4/0 

201  64T.TB3  16  P. 

2) 

30 

17)  P  ;  800  T. 

A.C.8.R. 

397,M 

1)6 

2) 

30  (4)«  swing) 

1.000 

lOstnuid  Cu. 

211.600 

132 

2) 

)5  iwingi) 

800 

A.C.8.R. 

397 JOO 

1)6 

2) 

30  (4)s  swing) 

I.OM 

19  strand  Cu. 

211.600 

132 

2) 

3)  (4)'’  swing) 

8M 

7  strand  Cu. 

133.22) 

0)  M  aquiT. 

2) 

30 

17) 

('«) 

(“) 

('«) 

(“) 

CM 

CM 

A.C8.R. 

167.00) 

04 

22 

72 

300 

A.C.8.R. 

167.00) 

04 

22 

48 

300 

A.C.8.R. 

167.00) 

84 

24 

48 

3)0 

AC8.R. 

167.00) 

96 

22 

72 

7)0 

A.C.8.R. 

167.(0) 

04 

22 

48 

200 

A.C.8.R. 

211.600 

04 

2) 

40 

300 

A.C.8.R. 

167.00) 

04 

22 

42 

300 

(3  00  equie. 
03  (0  equie. 
S3  SO  aquie. 
78  )4  aquiv. 
03  SO  aquiT. 
(3  (0  aquiy. 


1)0 

200 

DO 

DO 

DO 

200 


I6.0M  Ats. 

Hi 

8uspension,  strain,  transposition 

Riter-Conley 

A.C.8.R.  30  and  7  strand 

397.)M 

IM 

28 

43 

1.000 

I7.1H  Ats. 

)  })Ats. 

8uBpanaion,  strain,  traosposition 

Riter-Conlay 

19  strand  bard  drawn  Co. 

3M.0M 

IM 

3) 

47 

700.  I.OM 

I6.)M  Atc. 

)  )4 

Suspension,  strain,  transpoaitioo 

Riter-Conley 

A.C.8.R.  30  and  7  strand 

397.300 

IM 

28 

4) 

I.OM 

30 

4)  foot  W.  R.  C.  poles 

7  strand  Co. 

133,22) 

(3  16  aquiT. 

2) 

30 

17) 

27 

4)  foot  W.  R.  C.  polea 

7  strand  Co. 

133.22) 

(3  M  aquiT. 

23 

30 

2M 

30 

4)  foot  W.  R.  C.  polas 

7  strand  Cu. 

1)3.22) 

03  M  equhr. 

2) 

30 

17) 

30 

4)  foot  W.  R.  C.  poles 

7  strand  Cu. 

133.22) 

03  H  aquiT. 

2) 

30 

17) 

21 

30  foot  W.  R.  C.  poles 

7  strand  Cu. 

133.22) 

107  To 

2) 

36 

2)0 

30 

4)  foot  W.  R.  C.  poles 

7  strand  Co. 

1)3.22) 

(3  16  equiT. 

2) 

30 

17) 

22 

A.C.8.R. 

No.  4/0 

72  Tsrt.;  120  boria. 

20 

34 

240 

22 

A.C.8.R. 

No.  4/0 

72  Tart.;  120  boria. 

20 

34 

240 

3.}30;  ).SM;  6.3)0 

7.) 

3^ide  base  4  leg 

Aermotor 

A.C.S.R. 

No.  3/0 

04  T.;  DO  and  220  h. 

20 

30 

7M 

3,))0;  ).SM;  6.3)0 

7  ) 

Wide  baae  4  leg 

Aermotor 

A.C.8.R. 

No.  3/0 

04T.:D8aad220h. 

20 

30 

7M 

4.3)0;  6.70);  (.17) 

7 

Wide  base  4  leg 

.Aermotor 

A.C.S.R. 

397.)M 

102  T.;  IMand2)2h 

20 

40 

7)0 

S.7M;  13.94);  17,63) 

6 

Wide  baae 

Riter-Conlay 

Cu. 

3M,0M 

1)6 

2) 

48 

8M 

).0M 

7 

Square 

Water  Bates  Steal 

A.CB.R. 

No.  4/0 

96;  2' offset 

24 

20 

7)0 

(.(M 

6  2) 

SquM 

Riter-Conlay 

Cu. 

3)O.0M 

96;  2'  offset 

)0 

32 

8M 

).(M 

13 

A-t  rasas 

Ritar-Conley 

Cu. 

No.  1/0 

72 

2) 

28 

4M 

}.0N 

7 

Square 

Ritw-Conlay 

A.C.8.R. 

No.  3/0 

96;  r  offset 

24 

28 

660 

4,sj6;  «,aaa 

• 

a  -6  «.  :u*. 

B:a«  • 

t  * 

144 

4H 

•Bp 

12  H  Oxturaa 

2-)0  foot  polas  with  29  foot  X-arm 

A.C.S.R. 

266.8M 

IM 

26 

60 

4M 

Cu. 

3M.0M 

2) 

IM 

8M 

12  H  fixtures 

2-SO  foot  poles  with  29  foot  X-arm 

A.C.S.R. 

266,800 

160 

26 

60 

4)0 

(*') 

4,0M;  6.0M 

9 

4  leg  self  supporting  1)  foot  square  base 

A.C.S.R. 

No,  3/0 

204  and  240  h  ;  96  T. 

2) 

28 

660 

4.0M;  6.0M 

9 

4  lag  self  supporting  1)  foot  square  base 

Walter  Batae  Sted 

A  C.S.R 

No.  3  0 

204  and  240  h.;  84  T. 

2) 

28 

660 

lO.OM 

7 

Suspension  and  strain 

Aluminum 

477.000 

1)6 

2) 

IM 

8M 

4.)M;  7.0M 

9 

Square  base,  1)  foot 

American  Bridge 

A  C.S.R. 

No.  3  0 

IMaad204h  ;04t. 

2) 

28 

668 

7 

Square  base 

A.C.S.R. 

3)6.400 

IM 

Varies 

42 

I.OM 

1  37P 

).))0;  7.160;  11.960 

II  T.  V  P 

Wide  base 

Cu. 

4M.0M 

84 

37 

36 

4)0  T  ;  2)0  P 

1 

)  Suspension  (,7M;  [ 

6 

Wide  base 

Riter-Conley 

Cu. 

300.000 

1)6 

2) 

48 

8M 

i  Dead-e  d  D,94S;  \ 

6 

Wide  base 

Riter-Conley 

Cu. 

3M.OQO 

1)6 

2) 

48 

8(0 

i4 

]  900  oor.  17.63)  1 

6 

Wide  base 

Cu. 

)M.0M 

1)6 

2) 

48 

880 

(.70);  13,740;  17.46) 

6 

Wide  base 

Riter-Conlay 

Cu. 

3M.0M 

1)6 

2) 

48 

880 

1 

6,12);  16.8)3 

II 

Wide  baae 

Cu. 

.200.IIM 

1)6 

2) 

48 

)M 

6.I2S:  16.8)3 

II 

Wde  base 

Cu. 

3M.qoo 

1)6 

2) 

48 

)00 

(.7)0;  13.74);  16,19) 

6 

Wide  base 

Ritar-Cewley 

Cu. 

3M.d00 

1)6 

2) 

48 

880 

9,040;  14,060;  I7.6M 

6 

Wide  base 

Riter-Conley 

A.C.S.R. 

477,000 

1)6 

2) 

48 

8M 

6,0M;  9.0M 

6  ) 

Square 

Riter-Conley 

A.C.S.R. 

3M.0M 

144,  42  offset 

29 

36 

8M 

3,36) 

10  43 

Rigid  4-post 

Aermotor 

Cu. 

No.  2  0 

144 

2) 

48 

)20 

1 

1.940 

10  19 

Rigid  4-post 

Aarnaotor 

Cu. 

No.  2/0 

144 

2) 

48 

600 

II 

Rigid  }-post 

Cu. 

72.670; 

D6.  96.  IM 

2) 

36 

MO 

1.940 

10  7 

RigidTpost  KK-71 

Cu.  h.c. 

7  strands.  No.  2  0 

203.  144.  206 

2) 

48 

4.7M 

0  7 

Ripri  4-fWMt 

Cu. 

No.  2/0 

144 

2) 

48 

)30 

1 

1.940 

10.9 

Ridid  3-paat 

Cu. 

IIO.OMandID.OM 

204.144.204 

2) 

48 

)20 

4.7M 

8  0 

Rigid  4-poat 

Aermotor 

Cu. 

No.  3  0 

144 

2) 

48 

)30 

1,940 

9  9 

Rimd  3-paat 

Cu. 

IIO.OM 

204,  144.  206 

23 

48 

)20 

3.36) 

10  M 

Ridig  4-past 

Aermotor 

Cu.  m.b.d. 

IIO.OM 

144 

2) 

48 

)20 

4.62) 

7  ) 

Rlpd '4-post 

Aarmotor 

A  C.S.R. 

No.  4  /0 

222 

2) 

M 

76) 

4.(M 

10 

Rigid  4-post 

Aarmetor 

A.C.S.R. 

No.  4  0 

144 

2) 

M 

660 

10 

Rigid  4-past 

Bbtw-Knox 

Cu. 

No.  2/0 

178  8 

22 

48 

)2( 

6.6)0 

6 

Rigid  4-past 

Aarmotor 

Cu. 

No.  4  0 

2M 

2) 

M 

9M 

3 

3.4M 

0  3 

Rigid  4-peat 

A  C.S.R. 

No.  4  0 

220  ).  144.  228  ) 

B 

M  . 

79) 

2,8M 

10  46 

Rlid  4-post 

Blaw-Knox 

Cu. 

IIO.0M 

144 

2) 

48 

)20 

2.840 

10 

Rigid  4-post 

Aarmotor 

A  C.S.R. 

No.  4/0 

144 

2)  • 

48 

)20 

40  6 

Cu. 

No.  2  solid 

(9,62  ).  89 

B 

24 

2)0 

1.940 

10  2 

Ripd  3-past 

Cu. 

tIO.OM-ID.OM 

m.  144,  206 

B 

48 

)20 

1.940 

10  4 

Rigid  ^-post 

Cu. 

IIO.OM 

144 

B 

48 

320 

1.940 

10 

Rigid  )-past 

Aarmetor 

Cu. 

ID.OM 

204.  144.  206 

B 

48 

328 

No.  ) 

64.64.04 

B 

IM 

« 

66.4M 

M 

B 

IB 

I 

1,940 

N 

Rigid  3-poat  KK-7i 

AinwRof 

Cu 

ID.OM 

204.  144.  204 

B 

48 

)20 

76.0M;  I2,)M 

7 

Squara  base  1)  feat;  18  feet 

Cu. 

167.772 

120. 120-24oaaat 

28 

42 

8M 

7.6M;  I2.)M  (>•) 

7-0 

Square  baae  1)  feet;  10  feat 

Cu. 

167.772 

IS.  120-24  offset 

28 

42 

8M 

7.6M;  I2.)M  (>•) 

7 

^uare  base  1)  feet;  18  feet 

Cu. 

167.772 

120.  I20-24offset 

20 

42 

8M 

7.4M;  I2.)M  (••) 

7 

^uare  base  1)  feat;  18  fast 

Cu. 

167.772 

120.  120-24  offset 

28 

42 

8M 

8.)M;  I4.3M  (*•) 

7 

^uare  base  17  fast;  18  feet 

Cu. 

167.772 

144,  l32-  36offaat 

28 

40 

8M 

7.6M;  I2,)M  («•) 

7 

Square  base  1)  feet;  18  fast 

Cu. 

167.772 

120.  120-24  oOsat 

28 

42 

8M 

(.700;  I6.)M  (M) 

7-0 

Square  bma  17  feet;  18  feat 

Cu. 

167,772 

144, 132-36  offbat 

20 

48 

(M 

7.6M;  I4.2M  H 

6 

Squara  baas  17  feat;  20  fast 

Cu. 

2II.6M 

1)6. 144-30  offset 

M 

34 

9M 

-  7.6M;  12.3(0  H 

7 

Sqaurs  baae  I)  feet;  10  feat 

Cu. 

167,772 

120. 120-24  offset 

28 

42 

8M 

7.4M;  I2.)M  (*•) 

7-8 

Square  base  1)  feet;  18  fast 

Cu. 

2)O.0M 

120, 120-24offeet 

28 

42 

8M 

7,6M;  I2.)M  (*•) 

7-8 

Square  base  1)  fast;  10  feet 

Cu. 

I677n 

120. 120-24offaet 

28 

42 

8M 

7.6M;  I2.)M  (*•) 

7-8 

Square  base  1)  feet;  18  feet 

Cu. 

167.772 

120.  l20-24offset 

28 

42 

8M 

7.72);  9.3M(»») 

10-11 

Square  base  6  feet 

American  Bridge 

Cu. 

167.772 

132.  I20-30offset 

3) 

48 

)M 

18 

No.  0  Cu.,  No.  2  aluminum 

No.  0;  No.  2 

84 

M 

48 

3M 

9 

Aermotor  and  Blan-Knox 

No.  0  aluminum 

No.O 

IM 

4) 

72 

6M 

1 

18  4 

Stranded  Cu. 

No.  4 

84. 79. 106 

27 

33 

17) 

20 

Aluminum 

No.  1/0 

04,  61.  94 

28 

M 

27) 

27  1 

Aluminum 

No.  1/0 

94.  84.  61 

28 

30 

27) 

17  6 

Stranded  Cu. 

No.  1  (  3  strand  No.  6) 

90.73.  106 

B 

33 

3M 

19  1 

Stranded  Cu. 

No.  1  (3  strand  No.  6) 

90. 73.  106 

3) 

33 

3M 

Copperwald 

H" 

162 

M 

8.440 

10 

Tangent 

Stranded  Cu. 

No.  2/0 

160 

26 

i  68Me  dead! 

)M 

II 

Copperwald 

H" 

162 

M 

J  end  1 

24  9 

Aluminum 

No.  1/0 

82,67. 106 

28 

41 

17) 

1 

13  2 

Stranded  Cu. 

No.  2 

04,  73,  97  on  A 

24 

36 

4M 

2 

20 

Aluminum 

No.  1/0 

84.  H  61 

28 

30 

27) 

1 

17  6 

Stranded  Cu. 

No.  1  (3  strand  No.  6) 

90.73.106 

B 

33 

3M 

24 

Stranded  Cu. 

No.  2/0 

84.H6I 

M 

30 

220 

24  2 

Stranded  Cu. 

No.  4 

72,72.72 

24  ) 

24 

2M 

44  9 

Aluminum 

No.  1/0 

82. 67. 106 

28 

41 

17) 

1 

8  7 

Douiiie  circuit  )0  foot  Aermotor 

Stranded  Cu. 

No.  2/0 

174,  210.  174 

40 

63 

)M  -6M 

1 

Min.  1,670;  max.  2,37) 

10 

3  leg 

Stranded  Cu. 

No.  2 

IM.  191.  191 

41  ) 

66 

)M 

1  (••) 

27  1 

Aluminum 

No.  1/0 

94.  84.  61 

28 

30 

2M  3M 

) 

2.4M 

13 

Truscon  double  circuit 

3  No.  2  str.  and  3  No.  2  solid 

No.  2 

102.  126,  102.  34 

32  feet  6  In. 

4  B 

4M 

40  foot  I.DO;  )0  foot  sp'l  2,8M 

II 

Solid  Cu. 

No.  4 

^62.90 

40 

30 

)M 

10 

Solid  Cu. 

No.  2 

78.78 

M 

39 

3M 

iCM 

Hin.40ft.  1,1)0;  max  IMft.  7.10 

0  10  2 

3  leg 

Stranded  Cu. 

No.  2 

IM,  191.  191 

6  in. 

66 

MO 

27  1 

Aluminum 

No.  1/0 

94.  04.  61 

28 

30 

27) 

(«) 

10 

Stranded  Cu. 

3  strand  No.  6 

114.  76,  II) 

39 

33 

3M 

1 

21  1 

Aluminum 

No.  1/0 

84,  61.  94 

28 

M 

2M 

21  1 

Stranded  Cu. 

No.  2 

84.  61.  94 

28 

30 

2M 

27  1 

Aluminum 

No.  1/0 

84.  61,  94 

28 

M 

27) 

10 

Stranded  Cu. 

No.  4/0 

110.04.72 

20 

42 

3M 

24 

Stranded  Cu. 

No.  2/0 

84,  61,  94 

33 

M 

220 

1 

9  8 

Aluminum  oable 

No.  4/0 

IM.  IM 

33 

72 

6M 

7  6 

Stranded  Cu. 

No.  2/0 

126,  173.  182 

36 

M 

6M 

I 

21.1 

Stranded  Cu. 

No.  2 

04.  61,  94 

28 

30 

2M 

20 

Str.  Cu.  )0  mi.  A.C.S.R.  36  8 

Co.  83.694.  Al.  133.079 

72 

B 

44 

2M 

.  .  .  . 

20 

A.C.S.R. 

1)3.220 

B 

46 

26) 

20for2)  I00forl7 

Strand  Cu. 

66.3)0 

60  O 

B 

36 

2M.  IM 

8 

Wood  H-frama 

A.C.S.R. 

2ll.tM 

120 

B 

72 

660 

4.0M;  6.0M 

10 

4-leg 

Str.  Cu.  bump  oora 

I0).)M 

72 

20 

4)  ) 

)B 

3.]M;  4.2M 

0 

4-eamarad 

A.C.S.R. 

211.600 

72 

27 

48 

660 

4.0M;  7.(M 

II 

4-oomared 

Aluminum 

133.220 

70 

27 

48 

4M 

4.(M;  6.0M 

8 

4-poat 

American  Bridie 

Stranded  Cu. 

I0).)M 

72 

20 

48 

6M 

10 

Rigid 

7  str.  h  d.  Cu. 

I0).)00snd  l3^IM(4ad.) 

72 

24 

)M 

20 

A  C  8.R. 

66,371 

72 

2D0 

i 

14 

Wood  H-frams 

7  str.  h.d.  Cu. 

lo).)a0 

102 

33 

)l 

1 

U 

A  C  S.R. 

66,373 

72 

IS 

Wood  H-frama 

7  str.  B.h.d.  Cu. 

I0).)00 

102 

33 

)l 

too 

as 

ACSR. 

72 

32 

32 

200 

10 

Rigid 

7  str.  h.d.  Co. 

10), 300  and  1)3,100  (4  mi.) 

72 

24 

32 

5<a 

;; - , 

31 

A.C.S.R..  _ 

n 

n 

32 

27 

1)2 

-  -■ 

27 

1)2 

i 

27 

1)2 

27 

1)2 

25 

)) 

96 

30 

30 

35 

30 

ii 

30 

25 

50 

25 

M 

H 

)0 

38 

128 

25 

36 

'5' 

25 

36 

128 

25 

36 

38 

48 

38 

48 

38 

40 

128 

25 

36 

120 

25 

36 

128 

25 

30 

38 

48 

38 

48 

30 

36 

25 

30 

1*1  V  , 

25 

30 

iJiV. 

25 

30 

i  16  P. 

25 

30 

bant. 
•I  bant. 
i2]tb 
lUb 
I  2S2h 


:  h  :9fc  V 
'  h  ;  54  V 


IM 
44 
61 
I  106 
106 


106 
on  A 
61 
106 
61 
72 
106 
174 
141 

61 

102.  54 

40 


25 

25 

25 

25 

25 

('•) 


17 

25 

25 

25 

25 

25 

25 

25 

25 

offtet 

29 

25 

25 

.  168 

25 

206 

25 

25 

-1  .‘i  ' 

25 

25 

;  206 

25 

25 

25 

25 

8 

22 

25 

1.  228  5 

23 

25 

25 

5,89 

2) 

1  206 

25 

25 

4.  106 

25 

84 

25 

25 

S  704 

25 

24offiitl 

28 

24offmt 

28 

offtet 

28 

■3  offtet 

J8 

'  offtet 

28 

Moffket 

18 

oflktt 

28 

•  J  oflket 

10 

24  offtet 

28 

offtet 

28 

’1  offtet 

28 

14  offtet 

18 

offtet 

>5 

141 

6l 

115 

44 

44 

44 

72 

44 

50 

152 


44 


27 
25 

28 

25 
15 
W 

26 
W 

a 

24 
28 

25 
W 

24  5 
28 

40 

41  5 
28 

52  feM  6  in. 
40 
M 
6  in 
28 

54 
28 
28 
28 
20 

55 

55 

56 
28 


8.900 

5.900 
8.000 
6,000 
6.000 
6.000 


▼tnknl 

1  ?«rt  to  T.  106; 
[H.totadtfUM 


itj”  twino 

55  (45*  twine) 
58  (45*  twine) 
55  (45'*  twine) 
50 
{*•) 


60 

100 

60 


28 

28 

108 

28 


48 

48 

56 

48 

48 

48 

48 

48 

48 

60 

60 

48 

60 

60 

46 

48 

24 

48 

48 

48 


55 

50 

50 

55 

55 

1  ♦O'ittutp: 
)  666|«  dMd 

I  tnd 

41 

56 
50 
55 
50 
24 
41 
65 


66 


50 
4  25 
50 
54 


48 
56 
72 
45  5 

48 

48 

48 


t-u*  lit  trit-ll  .>0 

iiorkt  6400 

liorkt- Hewlett  No  4,140 
Ohio  Bmtt  No  25.620 
Itork6-H»wl«4t  No  4,140 
liOckcNo  4,  HO 


900 

27 

500 

12 

850 

35  35 

830 

35  35 

750 

25  2 

700 

22  4 

M 

2 

1 

300 

3  95 

300 

4  25 

300 

4  25 

1,100 

42  7 

1,100 

42  7 

786 

14.) 

300 

3.95 

200 

1  75 

m 

1  75 

1.300 

42  7 

1.300 

42  7 

920 

20  5 

175 

1  8) 

100 

2  08 

175 

1  83 

175  P  :  800  T. 

1  P.;  2)  T 

1.000 

b  7 

800 

2)  9 

1.000 

23  7 

800 

2)  9 

175 

18) 

CM 

('*) 

500 

3  17 

300 

2  3) 

330 

)  75 

750 

16 

200 

2  3) 

WO 

2  33 

300 

2  3) 

150 

1  5 

200 

2  08 

150 

15 

150 

15 

150 

15 

200 

2  08 

1.000 

26  25 

700.  1.000 

18  84,  38  43 

1.000 

26  25 

175 

1  83 

200 

2  08 

175 

1  83 

175 

1  8) 

250 

2  92 

175 

1  83 

240 

1  8 

240 

1  8 

700 

8  5 

TOO 

8  5 

750 

14 

880 

31 

750 

21 

800 

24 

400 

12 

660 

26 

■w 

19  5 

450 

5  5 

880 

31 

450 

5  5 

660 

14 

660 

15  5 

800 

660 

15  5 

1.000 

12 

450T  ;250P 

II  8  T  ;  5  7 

880 

31 

880 

31 

880 

31 

880 

31 

500 

II 

500 

II 

880 

31 

880 

30  5 

800 

17 

510 

13^' 

600 

14 

500 

15 

530 

M 

520 

I3'9" 

5W 

II 

520 

13^' 

520 

ti’O" 

765 

9H 

660 

I6'll" 

520 

13'  9" 

900 

29'IO" 

765 

16 

520 

13'  9" 

i30 

13'  9" 

250 

4 

520 

13'  9" 

520 

IF  9" 

520 

IF  F' 

150 

1 

125 

520 

IF  F' 

Boriaoalnl 


1,950 

1,450 

1,450 

I.7M 

I.7M 

1.700 


Vwttonl 

Vtrttoni 

Vtrtinnl 

Vtrttoni 

Vtrttoni 

A 


2,640;  5,000  nl  B  londine 
1,525;  4,500  B 
1,525;  4.500  B 
S.I80;  9.400  B 
5,180;  9,400  B 
5.500 

1,150;  2,760  B 
1,470;  4.5M  B 
1,470;  4,500  B 
5.180;  4.400  B 
5,180;  4.#0B 
5,550 


880 

880 

880 

880 

800 

880 

880 

400 

880 

880 

880 

880 

550 


55  8 
55  8 
55  8 
55  8 
55  8 
55  8 
55  8 
51  2 
55  8 
55  8 
55  8 
55  8 
l7  5 


500 

600 


Al.  0>.  tpnnif. 
Al.  On.  tperif. 


175 

275 

275 

500 

500 


2  7 
2  5 
2  5 
5  85 
5  85 


500 


IB  5 


175 

400 

275 

500 

220 

200 

175 

550  600 
500 

250  100 
400 
500 
500 
500 
275 
500 
250 
250 
275 
500 
220 
600 
650 
250 


2  5 

4  5 
2  5 

5  85 
5 

2  7 
2  5 
12 
8 

2  5 
4  5  I 


Vtrtitnl 

Vtrttoni 

Vtrtitnl 

b. 


Vtrttoni 

Vtrttoni 

Vtrttoni 


400 

450 

400 

600  P.;  1.800  T 

5.500 
2,180 

5.500 
2.180 

400 

(■«) 


1.200 

1.200 

1.200 

1,500 

1.200 

I.2MI 

I.2D0 


790 

490 

790 

790 

790 

450 


2.450 

2,475 

2,950 


900 

950 

900 

900 

1,050 

900 


1.200 

1.200 

1.650 

1.650 

2.500 


2,920 


4.000 

7,400 

5,000 

5,000 


1,500 

2,950 

1,500 


1,160 

810 

9.000 

810 


6,500 


2,625  T.;  1,700  P. 
2.920 

2.920 

2.920 
2,920 

5.100 

5.100 
2,920 
2.025 


922 

1.050 

776 


1,658 

922 

1.655 

922 

422 

1.440 

1,050 

922 

2.211 

1,550 

422 

922 

506 

922 

922 

922 

242 


922 


1.500 

1.500 

1.500 

1.500 

1.500 

1.500 

1.500 
2.100 
1.500 
2.200 
1.500 
1.500 
1,100 


Al.  Co.  tptei. 
Al.  Co.  tptei 


210 

500 

500 

700 

700 


944 


520 

2.510 

500 

700 

1.815 

240 

520 

2.270 

785 

500 


6  2 

660 

6  7 

336 

8 

785 

2  5 

500 

3  83 

708 

2  67 

435 

4  5 

350 

2  5 

500 

3  7 

1000 

3 

1.815 

18 

750 

12  5 

1,700 

4  5 

350 

250 

265 

250.  100 
660 
525 
660 
480 
650 


Cu  2;A  C.8  R. 

I  8 

5.0  8 
10  5 

14 

10  5 
8 
18 


.8  (7u.600;A.C.8R  400 
400 


1.200 


785 

800  nppm 


500 

200 

400 

200 

400 

200 

500 

w 


14  4 
2 

8  5 
2 

8  5 
2 

14  4 
7 


708 

500 

790 

580 

750 

500 

TOO 

vw 


"L  oonflcwoOlon 
"L"  oonflewnllon 
"L"  oonOeurntion 
Vti^ 
Vtrttoni 
Vtrtitnl 
Vtrttoni 
Vtrtitnl 

X"  oonOeurntion 


Vtrttoni 

Horiiontnl 

Horiiontnl 

Vtrttoni 

IHortoMtnl 

;Haritontnl 

Horiiontnl 


"L”  cobleurntlon 
"L”  oonfleurntton 
"L”  conleumtion 
"L"  ronOeurntion 
[_X”  oonfienmtion 
"L”  ronSeurntion 


Vertiral 

Vtrttoni 

Vtrtitnl 


Vtrttoni 

X”  ronfleumtion 
X”  oonfleumtioa 
X*’  conleumtion 
'X"  conleumtion 
Vtrtitnl 


Vtrt.  nnd  htri. 
Vtrt  nnd  bwi. 
Vtrtitnl 
Vtrtitnl 
Vtrtitnl 


Vtrttoni 


Vtrtitnl 

Vtrtlctl 

Vtrtlttl 

Vtrtitnl 


Vtrtionl 


HorinorSnl 

Vtrticnl 

Horitontnl 


Verticil 
Vertiotl 
Vert,  nnd  bori 
Vertirul 


Verticnl 


towers;  A  pdet 
Verticnl 
Verticnl 
Verticnl 
Verticnl 

Verticnl 

Verticnl 

Verticnl 

Vertiem 


Verticnl 

A 

A 

A 

Vertiotl 

A 

Verticnl 

A 

Vertinnl 

Horitontnl 

Verttonl 

A 

Verttonl 
Tnegunl  A 
Verttonl 
Verticnl 

A 

A 

Verticnl 


Verticnl 

Verticnl 

Verticnl 

Verticnl 

Verttonl 

Verticnl 

Verticnl 

Verttonl 

Ve^cnl 

Verticnl 

Verticnl 

Verticnl 

Verticnl 


A 

A 

A 

A 

A 

Horitontnl 

Horitontnl 

Horitontnl 

A 

Verticnl 

A 

A 

A 

A 

A 

VertienI 

A 

A 

Verticnl 

A 

Horitontnl 

A 

A 

A 

A 

A 

A 

A 

A 

Horitontnl 

A 

A 


rritqiml  A 
I'nequnI  A 


rntqunl  A 
HoritMtld 


Vt 

Vtrttoni 

Vtrttoni 

Verttonl 


Vtrttoni 

A 

Horitontnl 

A 

Horitontnl 

A 

Vtrttoni 

A 

H  eiw'-*«' 


Ixwke 
liorkt 
OhM  Bmtt 
Lioekt 
liOrkt 


lx>ckc  No  6,700 
Locke-Hewtott  No  4J^ 
Ohio  Bmtt  No  25,620 
Lockt-Hewlett  No.  4,140 
I.ncke-Hewtott  No.  4;I48 


Lorke 
Locke 
Ohio  Bmtt 
Locke 


66.000 

152.000 

152.000 

151000 

152,000 


66,000 


64,810 

64,0N 

64,888 

69,080 

1)1800 

64,000 


66,000 

66.000 

66,000 

66,000 

66,000 

1)1000 

66,000 

66,000 

66,000 

66,000 

66,000 

66.000 


66.000 

66.000 

66,000 

1)1000 

1)2,000 

1)1000 

1)1000 

66,000 

CM 


40,000 

75,000 

75.000 

40,080 

75,880 

75,080 

75,000 


66,000 

66,000 

66,000 

66,000 

66,000 

66,000 


66.000 

66.000 

66.000 

66,000 

66.000 

66.000 


66.000 

66,000 

66.000 

66.000 

66.000 


580,000 


70,000 

70,000 

70,000 

70,000 


154,000 


(”) 

(*») 

152,000 

(”) 


75.000 


590,000 
580,f  ‘ 
580.0 
580.0 
580,010 
580,000 
580,0  ' 
580.( 
580.( 


1)1000 


460.000 

460.000 

550.000 

550,000 

425,000 

460,000 

425,000 

460.000 

460,000 

550,000 

550,000 

460,000 

460,000 

460,000 

460,000 

460.000 

215.000 


46U.OOO 

460,000 

215,000 

215.000 

495.000 


120.000 

120.000 

120.000 

120.000 

120.000 

120.000 

120.000 

140,000 

120.000 

120.000 

120.000 

120.000 

120,000 


66.000 

88.000 


70.000 

70.000 

70.000 

80,000 

80.000 

80.000 

160.000 

80.000 

70.000 

80.000 

70.000 

80.000 

80.000 

70,000 

70.000 

120.000 

80.000 

66.000 

70,000 

70,000 


70,000 

80,000 

160,000 

140,000 

70.000 


66.000 

66,008 

66.000 

66.000 

66.000 

66.000 

66,000 

66.080 


66,000 

66,000 


66,010 

66.880 

66,800 

66.000 

66,880 


.No 

No 

No 

No 

No 

No 


I  P.;  6  T. 
I 
I 
6 
9 
9 
9 
9 
I 

CM 


8  nnd  9 
8  nnd  9 
8  nnd  9 


10(11  top) 


4<«*) 

8 

10 


10 

10 

7 

7 

9 

10 

9 

10 
10 
10 

10-11 

10 

10-11 

10 

10 

10 

I 

W 


lU 


9 

9 

9 

9 

9 

9 

9 

10 
9 
9 

7-9 

9 

9 


I 

5 

I 

5 

5 

I 

I 

8 

5 

I 

1 

I 

5 

5;  I 
) 

4 

) 


Locke-Hewtoti  No.  4,140 
Locke  8400 

Locke-Heurtott  No.  9JM 
Ohio  Bmtt  No.  25,620 
Locke  Hewtott  No.  4,140 
Locke  No.  4.M 


10"  tutpention  dine 


Sutpention 

Sutptnnion 

Butptntion 

8uti>tniin% 


Butptntioo 


Cnp  A  pin  lutp.  No.  2S,628 
J.-D.  tunp.;  enp  A  pin  tutp. 
J.-D.  tutp.;  enp  A  lun  tutp. 
Cnp  A  pin  tutp.  No.  25,620 
Cnp  A  pin  tutp.  No.  25,620 
Bill  t^tt  No.  25,620 
Jtfltry-DtwiU  tutp.  A-257 
Jtfftry>Dtwitt  tutp.  A*257 
JtAttr-DtwiU  tutp.  A-257 
Cnp  A  pin  tutp.  No.  25,620 
Cnp  A  pin  tutp.  No.  25,620 
Bnll  socket  tutp.  No.  25,620 


Pin 

Pin,  poles;  dite,  towers 
SiuMntion  No.  25,620 
No.  Zi,622  tutpention 
No.  25,620  tutpention 
No.  25,622  tutpention 
Pin 
CM 


Sutpention 
Sutpention  No.  25,622 
Sutpention  No.  25,622 
Sutpention  No.  25,622 
Sutpention  No.  25,622 
Sutpention 
Sutpention  No.  25,622 


Pin 

Pin 

Pin 

Pin 

Pin 

Pin 


Jeffery-Dewitt  A-257 
Jeffery-Dewitt  A-257 
Jeffery-Dewitt  A-257 


Pin 

Pin 

Pin 

Pin 

Fmnklin  tutpentioo 
Pin 


Hewlett 

Hewlett 

Hewlett 

Hewlett 

Cem.  cup  bill  end  tocket 


A-257 


No.  25,622 

No.  1094  and  No.  5,960 
No.  25,620 
No.  5,960 


Sutpention 


Jeffery-Dewitt 
Cap  and  pin 


B.  A  S.  tutpention  No.  18,400 
B.  A  S.  tutpention  No.  18,400 
1^25,620 

B.  A  S.  tutpention  No.  18,400 


Sutpention 


Jeffery-Dewitt 

Sutpention 

Sutpention 

Sutpention 

Sutpention 

Sutpention 

Sutpention 

Sutpention 

Sutpention 


10  per  ttrinf 


No.  25,622 


Sutpention  No.  25,622 
Sutpention  No.  25,622 
Ohio  Bmtt  No.  25,622 
Sutpention  No.  10,566 
Sutpention  No.  25,622 
Sutp.  No.  10,566;  11464;  25,622 
Sutpention  No.  25,622 
Sutpention  No.  11464 
Sutpention  No.  25,622 
Sutpention  No.  29,210 
Sutpention  No.  29,210 
Sutpention  No.  25,622 
Sutpention  No.  25,620 
Sutpention 
Sutpention  No.  25,622 
Sutpention  No.  25,622 
Pin  No.  11552 

Sutp.  No.  10,566;  25,622;  29,219 
SuapentiOD  No.  25,lii 
Sutpentton  No.  25,622 


Butpentton  No.  25,6 
Pin  No.  11522 
Pin 

Sutp.  No  10,566;  No.  25,622 


No.  25,620 
No.  25,620 
No.  25,620 
No.  25,620 
No.  25,620 
No.  25,630 
No.  25,620 
No.  25,620 
No.  25,620 
No.  25,620 

No.  A-257:  No.  25,620 
No.  25,620 
No.  641;  No  5,960 


Lockt 
Locke 
Lock* 
Ohio  Bmtt 
Lockt 
Ijocke 


Ohio  Bn 


Ohio  Bmtt 
Ohio  Bract 
Ohio  Braae 
Ohio  Braae 

Jafftry-DewiU 
Ohio  Bmm 


Ohio  Bract 
J.-D.;0.  B. 
J.-D.;  O.  B. 
Ohio  Bmtt 
Ohio  Bmtt 
Ohio  Braae 
Jaflary-Dewitt 
Jaffary-Dewitt 
Jaffary-Dewitt 
Ohio  Bmtt 
ObioBraat 
Ohio  Braai 


Pin,  polaa;  tutp.  25,622 on  twm 


Ohio  Braaa 
Ohio  Bract 
Ohio  Brata 
Ohio  Braae 
Ohio  Bmtt 
Ohio  Bmtt 
Ohio  Bmtt 
Ohio  Braat 
Ohio  Bmtt 
CM 


L^^  No.  2,300 


nio  Bn 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Weatinebouae 


neatintlM 
Ohio  Bn 


Ohio  Braaa 
Ohio  Braaa 
Ohio  Braae 
Ohio  Braat 
Ohio  Braaa 
Ohio  Braae 


Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 


Ohio  Braat 
Ohio  Braaa 
Ohio  Brata 
Ohio  Braat 
E.  S.  tuppliei 
Ohio  Brata 


Thomat 
Tbomaa 
Thomat 
Locke 
Ohio  Braaa 


Jeffery-Dewitt 


Ohio  Braaa 
Lapp 

Ohio  Braat 
Lapp 


Jeffery-Dewitt 

Jeffery-Dewitt 

Locke 


Locke 
Locke 
Ohio  Brata 
Locke 


Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dearitt 

Jeffery-Dewitt 

Jeffery-Dewitt 


Sutpention  Hewlett 
Sutpention  Hewlett 


Pin 

Pin 

Pin  No.  11552 
Sutpention 
Sutpention 


Sutpention  No.  7,500— T-2 


Pin 

Sutpention  No.  25,622 
Pin 

Sutpention  No.  25,622 
Sutpention 


Pin 

Sutpention  No.  25,622 
Sutpention 


Wn 

Waoonia  pin 
Sutpention 

Sutpention,  Waoonia  pin 
Pin 
Sutp 


Pin 

Sutpention 
Sutpention  No.  6,294 
Sutpention 
Sutpention 
Suti^ntion 


Ohio  Br 
O.B.;W'hae 
O.  B  ;  W'hae 
Ohio  Braaa 
Lapp 

Ohio  Bract 
Ohio  Braaa 
Ohio  Braat 
O.  B.;W'baa 


CHevit  and  pin  dice 
Hewlett  Link 
deyia  and  pin 
Hewlett  Link 
Gap  and  Link,  cap  and 


Gap  and  Link,  cap  andnn 
Cap  and  pin  diM  No.  5,8^ 
Cap  imd^n  dtoe  No.  57,1)9 


aockat  diac 


W’bte;  Thomat 
Thomat 
Ohio  Bram 
Tbonuis 
O.  B.;Thomat 
Locke 
Thomat 
Ohio  Bmtt 


Locke  Hewlett  Nb  4,14 
Lockt  No.  1^- 
Locke-Hewiett  Nu  9J40 
Ohio  Bram  No.  25,^ 
Locke-Hewlett  No.  9,  W 
Locke-Hewiett  No.  4,140 


10"  auapenaioii  dice 


Sutpentioa 

SutpenttoQ 

Suapentioo 

Sutpention 

Sutpention 

Sutpention 


Cap  and  pin  tutp^Na  26,240 
Jtffaiy-Dtwitt  A  0.  B.  tutp. 


J^D.  tutp  Md  cap  * 


J.-D.  tutp  an - -  i 

Cap  and  pin  tutp  No 
Cap  and  pin  tutp  No. 

Boll  tocket  No  , 

Jeffmy-Dewitt  tutp.  A-» 
Jeffery-Dewitt  tttp.  A-W 

Jeffery-Dewitt  tu«,^W 

(^p  and  pin  tutp  No. 

Cap  and  pin  tutp.  No. 

BaU  tocket  tutp.  No.  26,240 


4  on  P.  7  on  T. 
6 
6 
8 
II 
II 
II 
II 
6 

CM 


8  and  9(*«) 

-  -gh 


Ohio  Braat' 

20  to  5) 

ObioBraat 

12 

Ohio  Braaa 

12 

Ohio  Braaa 

6 

Ohio  Brata 

8 

Ohio  Braaa 

12 

1  Ohio  Braae 

10-12 

Ohio  Braaa 

12 

Ohio  Braat 

10-12 

Ohio  Bmtt 

10-12 

Ohio  Braat 

II 

Ohio  Brace 

11-12 

Ohio  Braat 

12 

Ohio  Braaa 

11-12 

Ohio  Braaa 

II 

Ohio  Braaa 

10-12 

Ohio  Braaa 

12 

Ohio  Braaa 

1 

Okw  Rmaa 

IA-12 

Ohio  Beam 

12 

Ohio  Baana 

W-U 

Ohio  Braaa 

7 

Ohio  Brata 

Ohio  Braat 

12 

Ohio  Braaa 

10 

ObioBraat 

10 

Ohio  Braaa 

10 

Ohio  Braaa 

10 

Ohio  Bram 

10 

Ohio  Bram 

10 

Ohio  Bram 

10 

Ohio  Bram 

11 

Ohio  Bmm 

10 

Ohio  Bram 

10 

J  -D.:0  B. 

8-10 

Ohio  Bram 

10 

W'bae;  I-app 

10 

Thomat- 

5 

Thomat 

7 

0.  B.;W’hte 

l:6(»M 

Ohio  Bram 

l:6(*M 

Ohio  Bram 

l:6(*M 

Lapp;  W'hae 

6 

0.  R.;  Lapp 

5 

7 

Locke 

0.  B  ;  W'hae 
Ohio  Bram 

Ohio  Bram 

Ohio  Bram 

Ohio  Bmm 

Ohio  Bmm 

0.  B.;  W’hae 
Ohio  Bram 

Ohio  Bram 

Ohio  Bmm 

Ohio  Bram 

0.  B.;  W’hm;  U. 
Ohio  Bram 

Ohio  Bram 

Ohio  Bram 

9 

7 

l:6(»M 

6 

i:6(»‘) 

6 

6 

2(»«) 
1;  6(»M 

9 

6 

6(»M 

1 

6 

6 

l:6(»M 

5 

l;6(*«) 

2(«M 

6 
6 
6 
9 
4 

l:6(»*) 


No.  25,622  tutpention 
No.  25,622  tutpention 
No.  25,622  tutpention 
Sutpention 
No.  26,340  tutpentioo 
No.  25,622  tutpenam 
No.  26,240  tutpentw 
No.  25,622  tutpenafam 
No.  22,622  tutpentioo 
CM 


Sutpention 
Bntpention  No  »,6» 
Sutpention  No. 
Su'penaion  No.  D,tX 
Sutpention  No.  25,620 
Suapenawn 
Sutpention  No.  25,620 


O 

O 

o 

o 

We 

O 


No.  25,622  tutpention 
No.  25,622  tutpention 
No.  25,622  tutpention 
No.  25,622  tutpenaion 
No.  25,622  tutpenaion 
No.  25,622  tutpention 


8  and  9  (It) 
8  and  9(t«) 


Jeffiey-Dewitt  A-257 
Jeffery-Dewitt  A-W 
Jeffery-Dewitt  A-257 


Jeffi 

Jeffi 

Jeff< 


No.  25622  tutpentioo 
No.  25,622  tutpenaion 
No.  25A22  tutpenaton 
No.  25,622  tutpen^n 
Fmnklin  tutpention 
No.  25,622  tiwpenaion 


O 
O 
O 
O 
E.  I 
O 


Hewlett 

Hewlett 

Hewlett  ' 

Hewlett 

Cemented  cap  ball  and  tocket-  OI 


A-257 


Jeffi 


No.  25,622 
No.  1094  and  5,960 
No.  25,620 
No.  5,960 


Jeffery-Dewitt 
(^p  and  pin 


Jeffi 

Jeffi 


B.  A  8.  tutpention  No.  18,400 
B.  A  S.  tutpenaion  No.  18,400 

No  25,622  01 

B.  A  8.  tutpenaion  No.  18,400 


Sutpenoion 


Hich  ttrencth 
Jeffery-Dewitt  tutpenaion 
Jeffery-Dewitt  tutpenaion 
Jeffery-Dewitt  tutpention 
Jeffery-Dewitt  tutpention 
Jeffery-Dewitt  tutpention 
Jeffery-Dewitt  tutpention 
Jeffery-Dewitt  tutpenaion 
Jeffery-Dewitt  tutpention 


Jeffi 

Jeffi 

Jeffi 

Jeffi 

Jeffi 

Jeffi 

Jeffi 

Jeffi 


No.  25,622 


Sutpention  No.  25,622 
Sutpention  No.  25,622 
Ohio  Brata  No.  25,622 
Sutpention  No.  10,566 
Sutpention  No.  25,622 
Sutpention  No.  10,566,  I2,‘ 
Sutpention  No.  H,622 
Sutpention  No.  12,464 
Sutpention  No.  25,622 
Sutpention  No.  29,210 
Suapentioo  No.  29,210 
Sutpention  .Vo.  25,622 
Sutpention  Wo.  25,620 
Sutpention  Vo.  25,622 
Sutpention  Vo.  25,622 
Sutpention  .Vo.  25,622 
Pin  No.  11)52 
SitooiMiBB  No.  nstt 
Hiwpt— inn  No.  25,622 
Suapeaaton  )lo.  25,622 
SaapenaioB  No.  25A27 


01 

OI 

OI 

OI 

OI 

OI 

OI 

OI 

OI 

OI 

OI 

Oi 

OI 

OI 

OI 

OI 

OI 

OI 

Ok 

Ok 

Ob 


Sutpention  .Vo.  12,464 


OA 


No.  25  628 
No.  25,620 
No.  25.620 
No  25.620 
No  25  620 
No.25  620 
No.  25,620 
No.  1<  620 
No.  25  620 
No.  25,620 

No.  A-257;  No.  25,620 
No  25.620 
No.  641;  No.  5,960 


Oh 

Ok 

Ok 

Oh 

Oh 

Ob 

Oh 

Oh: 

Ok 

Oh 

J-t 

Oh 

Lapi 


Sutpention  Hewlett 
Sutpenaior  Hewlett 


Pin,  tutpention 
Pin  No  11552 


rin  NO. 

Sutpention  No.  25,622 
Sutpention 
Sutpention 
Sutpention  No.  2,300 
Sutpention  No.  7,500-0-2 
Sutpention  No.  2,300 
PVn,  tutpention  No.  25,622 
Sutpention  No.  25,622 
Pin,  tutpenaion  No.  25,622 
SuapentioD  No.  25,622 
Sutpention 
Pin 

Pin,  tutpenaion  No.  26,522 
Sutpention  No.  25,622 
Sutpention 
Pin,  tutpention 


O.  B 
Obi 
Ohi 
Lapi 
Lapp 


I 

1 

O.  B 
Ohi 
Ohi 
Ohi 
Ohi 
Obi 
O.  B 
Ohi 
Obi 
Ohi 


Wacor-ia  pin 
Sutpention 
Sutpention 

Pin  No.  12,552  tutpention 
Sutpention 

Pin,  tutpention  No.  25,622 
Pin 

Sutpention 
Sutpention  No.  6,294 
Sutpention 
Sutpentian 
Sutpention  No.  25A22 
Pin.  tutpenaion 


O.B  : 
Ohi 
Ohi 
Ohi 
O  B 
O.  B 
O.  B 
OU 
I 

OU 
Ohi 
Ohi 
O  B 


Clerit  and  pin  dice 
Hewlett  link 
Clevit  and  pin 
Hewlett  link. 
Can  and  pin;  ball  tockrt 
Cap  and  pin  w-  » 


Oap  and  pin  dite  No.  5, W 

Cap  and  pin  dice  No.  57,139 
Ball  torkat  diac 


W'hat 

Tl 

Obt 

Tl 

Obk 

L 

Tl 

Obk 


72.8^^ 

Suapantioo  No. 
Sutpention  No.  DfjO 
Sutpention  No. 
Suepenaiun  No.  B’JH 
Sutoenaino  No. 


Ohio  Tira«> 

Ohio  Braaa 

Ohio  Braat  and  Locke 
Ohio  Braat 


Oh* 

L 

Obk 

Watti 

Obk 

Obk 

Ohk 

Ohk 

Ohk 

nhk 


n.... 


Oampreti^  joint 

SlWTW 


Ohio  Btm*  nsd  Look* 
Ohio  Brmn 

Ohio  BroM  ■uoponiioo 
Ohio  BroM 
Ohio  Braaa 


On(]o  Eim 
Ond*  Aim 
Ondc  film 
(>«de  Urn 
Oxkio  Aim 


CofipOTWold 

Copp«r»«ld 

CoppOTWold 
Copper  wold 
Copporwtid 


Ohio  Bmoo  luoponaon,  4/t 


AluBinum  donbio  ilooro  joint 


Ohio  BroM 
OhioBma 
OhioBroM 
OhioBrnao 
Jaffory-Dowitt 
OhioBmw 


Ohio  BrOM  on  luoponmon  only 
Ohio  Brnoo  on  ■usponrioo  only 
Ohio  BntM  on  luoponaion  only 
Ohio  Brnai  on  auaponsion  onlv 
Jaflw^Dowitt  on  auap.  only 
Ohio  Braaa  on  auaponaion  only 


Suapenaion  nndatmin,  31}— AIT" 
Suapannion  and  atmin,  313—  AV" 
Suapmaion  and  atmin,  .312 — .VO" 
Suapansioo  and  atrain,  312—  AI7" 
Suapanaion  and  atrain,  4/0 
SuapanaioD  and  attain,  312—  AI7" 


Lock  apliea 
Melntyra  alooToa 
Mol  ntyra  alaaana 
Melntyra  alaaaaa 
Malntyre  alaaaaa 
Melntyra  alaavaa 


Ozida  Aim 
Oxkla  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 


Qalvaniaad  etoai 
Galvanised  steal 
Oalvaoiaad  ataal 
Galvamaad  steal 
Copperwald 
Nona 


OhioBram 
J.-D.;0.  B 
J.-D.:  O.  B. 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Brass 
Jaflery-Dewitt 
Jaflary-Dearitt 
Jaffary-Dewitt 
Ohio  Brass 
Ohio  Brass 
Ohio  Braaa 


. Fused  with  ■radina  line  ] 

A  Fused,  w.  irMinc  rfnc  (mod'l  d! 


. Fu^  adth  grading  ring  (orig.) 

. Fused  arith  nadiim  ring  (orig.) 

. Fused  w.  grading  ring  (mod'f^)  . 


.  Ohio  Brass  No.  11,330;  atrain  11,343 

. Ohio  Braaa  No.  11,330;  strain  Aluainna  No.  704 

.  Ohio  Brass  No.  II  j30;  Aluminum  No.  704 

. . . .  .  Ohio Bram No.  n,7M; strain 71,001 

13  30  Ohio  Bram  No.  70,7M;  strain  y, 001 

.  Ohio  Bram  No.  70,104;  strain  23,313 

.  Ohio  Bmm  No.  1 1,330;  strain  11,341 

. Ohio  Bram  No.  11,330  at^n  Aluminum  No.  704: 

. Ohio  Bram  No.  11,330;  attain  Aluminum  No.  704 

.  Ohio  Bram  No.  70,730;  atrain  71,091 

. . .  Ohio  Bmm  No.  70,730;  strain  71,091 

. I3Hx27  Ohio  Bram  No  71,043;  atrain  73,313 


Twist  alasTm 
Twist  slmTm 
Twist  almam 
TxriatalosTm 
TaristalesTm 

Aluminum  2>pe.  eompraaeion 

Twist  almam 
Twist  akarm 
Twist  alaawm 
Tirist  almym 
Twist  slmTm 

Aluminum  2*pe.  eompraasion 


Oxida  Aim 
Oxide  Aim 
Oxide  Aim 
Oxida  Aim 
Oxida  Aim 
Oxids 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 

Autovalva,  oxida  Aim 


0.  E 
G  E 
G.  E 
G  E. 

G  E 
G.  E 
G  E 
G.  B 
G  E 
G.  E. 

G  E 

W  m.  G.  E 


High  strangth  ii.^ 
High  strangth  ttar 
High  strangth  atw 
High  strength  atar 
High  strength  atar- 
Copperwald,  birh  t 
ingh  atrangth  at: 
High  strangth  at 
High  strangth  ate. 
High  strength 
High  strai^h 


Ohio  Bram 
Ohk)  Bram 
Ohio  Bram 
OhioBram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohie  Bram 
Ohio  Bram 
('*) 


Ohio  Bram  standard 


Ohio  Bram  standard 
Few,  H  bom 


(14)  (14)  (14) 


Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 
Aluminum  Company  at  America 
Ohio  Bram  hlo.  71 ,041 
Ohio  Bmm  No.  11,342 
Ohio  Bram  No.  71,041 
Ohio  Bram  No.  11,342 
Ohio  Bram  No.  11,341 
CM 


Twist  slmem 

Twist  almirm 
Twist  slaerm 
Twist  slmraa 
Conmraasion  alsevea 
Twist  alesTm 
Comer  aaaion  slesTm 
Twist  slaerm 
Twist  slaerm 
CM 


Oaa  each  and  o(  aorh  circuit ; 
oxids  Aim 


3  oxida  Aim 
CM 


Coppsrwsld 

Nona 

Cu.-arold  atr  ,  twra  < 
H  -M  ataal  atr 
A  C  M.R 
H.-M.  steal  atr. 
Cu.-wald,  c«  hi  t*  - 
H  -M  ataal  atr. 


Lapp 

Ohio  Bram 
Ohk)  Bram 
Ohio  Bram 
Ohio  Bram 
Westinghouaa 


Lapp 

Ohio  Bram  No.  70,730 
Ohio  Bram  No  70,730 
Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 


Twist  joints 
Twist  MioU 
Tadst  loinU 
Twist  )oints 
Tadst  joints 


Ohio  Bram  No.  70,730 


Ohk)  Bram 
Ohx)  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 
Ohio  Bram  No.  11,341 


Twist  slaevm 
Twist  alserm 
Tadst  slserm 
Tadst  aleerm 
Taristalmrm 
Tadst  aleerm 


I  oxide  Aim;  I  a  v. 

3  oxide  him 
I  oxide  Aim;  2  a.  r. 
Oxida  Aim  (each  end) 
3  oxide  Aim 
Oxide  Aim  (each  end) 


G.  E  ;  W  m 
G  E 

G  E.,  W-m 
G  E 
G  E 
G  E 


Copperwald  xtr 
Copperwald  ■(  r 


Jaffery-Deadtt 

Jeffery-Dewitt 

Jallerv-Deadtt 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
E.  S  supplies 
Ohio  Bram 


Thomas 
Thomas 
Thomas 
Locke 
Ohio  Braai 


Jeffery-Dewitt 


Ohio  Bram 
Lapp 

Ohio  Bram 
Lapp 


Ohio  Bram 
Jeffery-Dewitt 
Ohio  Bram 


Special  dmign 
Special  dmign 


Special  dmign 


OhioBram  No.  73,179 
Jeffery-Dewitt  CH  200  and  8  400 
Ohio  Bram  No.  73,179 


Ohio  Bram  No  11,341 
Ohio  Bram  No.  1 1,341 
Ohio  Bram  No.  11,341 
Ohio  Bram  No.  1 1,341 
Ohio  Bram  No.  1 1,341 
Ohio  Bram  No.  11,341 


Thomas  No.  10,092;  atrain  Ohio  Bram  11,320 
Thonaas  No.  10,092;  atrain  Ohio  Bram  ll,M 
Thomas  No.  3,717  Strain  Ohio  Bram  70^1 
Thomm  10,092;  Loicke  3,043;  Ohio  Bram  70,!OI 
Ohio  Bram  Nos.  70,701;  70,249;  70,230 


Jeffery-Dewitt  C  200;  Jeffery-Dearitt  D  304 


Ohio  Bram  No.  73,311,  I3H" 

Ohio  Bram  No  70,731, 70,231, 994",  I2H" 
Ohio  Bram  No.  11,041,034" 

Ohio  Bram  No.  73,037;  O^  Bram  73,309 


Thomm  No.  10,091  auapension,  0" 


Hydraulic  eompraasion 

Oxide  film 

G.  E. 

Galvaiiiaed  atml  t 

Cu.  alesvm  twisted  4  times 

Oxide  Aim 

G  E 

Galvaniaed  atml  • 

Hydraulic  eompremion 

Oxide  Aim 

G  E. 

Galvaniaad  atml  • 

Twist  deavm 

Oxide  Aim 

G.  E. 

Twkt  almvm 

Oxide  Aim 

O  E. 

Twist  slmvm 

Oxide  Aim 

G  E. 

Twist  almvm 

Oxide  Aim 

G  E 

Twist  slmvea 

Oxide  film 

G.  E 

Twist  simvee 

Oxide  film 

G  E. 

Twist  almvm 

Oxide  film 

G  E 

Sleaneiia-Mertia  n 

Twist  almvm 

Oxide  Alai 

G.  E. 

Siemene- Martin  » 

Cempresaion  joint 

Oxide  Aim 

G  E 

Siemens- Martin  a- 

Tirist  almvm 

Oxide  Aim 

G  E 

SiemeOB-MartiD  • 

Com  prams  li  joint 

Oxide  Aim 

G  E. 

Siemane-Martin  ■ 

Twist  slmvm 

Oxide  Aim 

G.  K.,  El  Pr. 

Eq.  AC8R 

Btmve  compression 

Oxide  Aim 

G  E 

ACSR 

■mve  eompraasion 

Oxide  Aim 

G  E 

Rad  bram 

iksve  eompraasion 

Aluminum 

G  E 

Copperweld 

SImva  eompraasion 

Oxide  Aim 

G  E 

A  C  8.R 

Slmvm 

Autovalva 

W’hm 

Jeffery-Dewitt 

Jeffery-Dewitt 

Locke 


Locke  trunnion 


Oxide  Aim  (at  terminals) 
Oxide  Aim  (at  terminals) 


Ohio  Brass 

No 

W’hae  No.  631 

No 

Upp 

Jeffery-Dewitt 

No 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

Jeffery-Dewitt 

No 

s: 

Jeffery-Dewitt 

Jeffery-Dewitt 

!«• 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ghio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

Ohm  Bram 
OhaoBram 

No 

No 

Ne 

Ne 

No 

Okie  Bram 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohoi  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

J.-D.;  0  B 

No 

Ohio  Bram 

No 

Lapp;  W’hae 

No 

Thomm 

No 

Thomm 

No 

B.;  W’hm 
)hio  Bram 
Ihio  Bram 
ipp;  W'hm 
pp  No  2,300 
Lapp 
Locke 

B.;  W  hm 
>hio  Bram 
)hio  Bram 
ihio  Bram 
ihio  Bram 
ihio  Bram 
B.;  W'hm 
ihio  Bram 
ihio  Bram 
ihio  Bram 


W'hm;  Thomm 
Thomm 
Ohio  Bram 
Thomm 
Ohio  Bram 
Locks 
Thonaa 
Ohio  Bram 


Ohio  Bram 
Loeba 
Ohio  Bram 
Westin^oum 
Ohio  Bram 
OhioBram 
OhioBram 
OhioBram 
OhioBram 
nkin  Bram 


Ohio  Bram  No.  70,734  and  No.  71,091 
Ohio  Bram  No.  72,703  and  No.  70,734 
Ohio  Bram 

Locke  No.  118  Dniveraal 


Tw.  ai.;  compr.  al.  for  core 
Tw.  al. ;  oompr.  al.  for  core 

Compression 
Tarist  almvm 


Oxide  Aim  B.  O. 
Oxida  Aim  B.  O. 
2 

Oxide  Aim  B.  O. 


Oxide  Aim  (each  end) 


Flux  control 
13 
13 


Flux  control 

24 

Ohio  Bram  Aux  control 

24 

24 

24 

24 

Special 

17 

17 

24 

13 


Jeffery-Dewitt  0300;  atrain  Ohio  Bram  No  70,231 
Jeffery-Dewitt  0200;  strain  D-304 
Jeffsry-Dswitt  0201;  strain  D-304 
Jeffery-Dewitt  02dt  strain  13-304 
Jeffery-Dewitt  0200;  strain  D-304 
Jeffery-Dewitt  F-200;  strain  8-W 
Jeffery-Dewitt  0200:  strain  8-4N 
Jeffery-Dewitt  0200;  atrain  S-400 
Jeffery-Dewitt  C-200;  strain  S-400 

Ohio  Bram  No.  70,731, 994" 


Thomas  No.  IO,Aff9,  A" 
Thomm  No.  10,009,  r' 
Thomm  No.  10,009,  t" 
Ohio  Bram  No.  11,024 
Thomm  No.  10,009,  V' 
Thomm  No.  10,009,  r' 
Thomm  No.  10,091,  $" 
Thomm  No.  10,009,  $" 
Locke  No.  13,914-0-3,  9" 
Thomm  No.  10,091,  8" 
ThonmsNo.  10,091,  F’ 
Thomm  No.  10,009,  t" 
Thomas  No.  10,091,  F' 
Thomm  No.  10,091,  F' 
Ohio  Bram  No.  1 1,338, 9" 
Thomm  No.  10,091,  8" 


Thomm  No.  10,009,  F' 
Ohio  Bram  No.  1 1,338,  F' 
Thomm  No.  10,009,  8" 


Ohio  Bram  No. 
Ohio  Bram  No. 
OUo  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
W’hm  303,739;  O. 


70,734 
70,736 
70,734 
70,734 
70,736 
70,734 
70,734 
70,734 
70,734 
70,734 
70,734 
70,734 
B.  70,734 


Thomm  No.  10,009,  8" 


Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Boras  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Oyio  Bram  No.  70,734 
Ohio  Bram  No.  70,734 
Wmt  No.  303,739;  Ohio  Bram  No  70,734 


Twist  almvm 
Twist  almvm 
Twist  almvm 
Twist  almvm 
Twist  almvm 
’Tirist  almvm 
Twist  almvm 
Twist  almvm 
Ownpreesoc  joints 


9lmva  eompremion 


Slmvm 
SUavm 
Twist  almvm 
Twist  alssvm 
Bkevm 
Slmvm 
Twist  slmvm 
8kevm 
Slmvm 

Saamlemaleavm 
Twist  almvm 
Twist  ssamlms  simver 
Slmvm 

Alnminum  almvm 
Slmvm 

Coraprsaaion  joint 


Twist  akovm 
Twtmalssym 


Twist  almvm 
Twist  almvm 
Tirist  almvm 
Twist  alssvm 
Drawn  almva 


Twist  alssvm  and  drawn  almva 
Twist  almvm 
Twist  almvm 
Twist  almvm 
Tirist  almvm 
Drawn  simve 


Aluminum  call 
Oxida  Aim 

Aluminum  call  at  ends 
AThmiattm  osff  St  ends 
Aluminum  coll ;  ox.  Aim 
Aiuminum  call ;  on.  Aim 
Aluminum  call ;  ox.  Aim 
Aluminum  call 
Aluminum  cell;  ox.  Aim 
Aluminum  call 

Oxide  iUm 
Oxide  Aim 
Oxida  Aim 
Aluntinum  cell 
Aluminum  call 
Aluminum  call 
iUwmamimsall 

Aluminum  call 
Aluminam  call 
Alumiitum  call 
Alnnainum  call;  oxide  llm 
Aluminum  esll;  oxide  Aim 


Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxida  Aim 

Auto- valve  and  onida  Aim 
Auto- valve 

Auto- valve  and  oxida  Aim 
Oxide  Aim 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 


Tie  wire  Ohio  Bram  No.  11,343  on 
dead-ends  and  corners 

Upp  No.  3,373 
Lapp  No.  3,373 
Crosby 

Locke  No.  8,431 — G-l 
(Trosby 

Tie  wire  Ohio  Bram  No.  1 1 ,343 
Ohio  Bram  No.  70,781  with  arcing  hor  a 
Tie  wire  Ohio  Bram  No.  1 1^3 
Limp  No.  3,373 
Ohio  Bram  No.  ^,249 
Tie  wire 

Tie  wire  Ohio  Bram  No.  1 1,343 
Ohio  Bram  No.  70,249;  11,343 
Ohio  Bram  No.  ^,249 
Tic  win  Ohio  Bram  No.  11,543 
Tie  wire 
Tie  wire 

Ohio  Bram  No.  70  J49 
Ohio  Bram  No.  7D,2W 
Tie  arlra  Ohio  Bram  No.  11,343 
Ohio  Bram  No.  70,249 
Tie  wire  Oto  Bram  No.  11,343 
Tie  wire 

Ohio  Bram  No.  70J49 
Lapp  No.  3,373 
Ohio  Bram  No.  70,249 
Ohio  Bram  No.  73,430 
Ohio  Bram  No.  70,249 
Tie  wire  Ohio  Bram  No.  11,343 


Oxide  Aim 
Oxide  Aim 


Oxids  Aim 
Oxide  Aim 

(jxide  Aim 

Electrolytic;  oxide  Aim 
Oxids  Aim 
Oxide  Aim 
Oxide  Aim 

Oxida  Aim:  elset^ytic 
Oxide  Aim 

teida  Um 
Electrolytic 
Oxide  Aim 
Oxide  Aim 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 

Electrolytic;  oxide  Aim 
E3aetrolytic 
Electrolytic 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 


Thomm  No.  10,003  and  10,042 

4^boit 

Ohio  Bram  No.  72.344 

Thomm  No.  10,002 

Ohio  Bram  No.  72,3*9 

Ctevis-3-bolt,  48—  3F' 

4-bolt 

Tirist  alssve 
Tirist  tUsve 
Twist  sleeve 
Melntyra  tlsova  No.  327 
Doubts  Parrel  twist  tlmve 
McIntyraalsavsNo.  327 
3  ssstlon  alasva 
Double  barrel  tirist  almva 


Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxida  Aim 


Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 

Aluminum  cell:  oxide  Aim 
Oxids  Aim 
Oxide  Aim 

Oxida  Aim;  auto-valve 


AC8R. 

AC.8R 

Aluminum 

Copperweld 


'  '.)ppcrwff! 

A  r  3.R. 


G  E 
G.  E 
G  E 
G  E 
G  E 
G  E 

W'am;GE 

W’hm 

W’tm;G.E. 
G  E 
G.  E 
0.  E 
G.  E 


G  E  .  ;W  hs 
G  E 


Siamaon- Martin 

fteiuer.a-Mi.'ii " 

Sior;eni-“a.'t:-- 

Sieinane-M>rt:- 

9iemeoa-M»rt.- 

Sicrt.ena-Mert.r 

Sie  nicna- Marti- 
Sic  itiena^  Marti' 
Sictncna-Mar: .  - 
.Sieiiient  Marti 
Siemena-Merii 
Siemena-Mb’ti 
Hieniena-Mttrt: 
Siemens-  Muii 

.''iciiicn*  Marl:; 
Iron 
Iron 

Sieincna  Mart;; 
.'hemena-Mar  ii- 
Sieineos-Msr-.:- 
Siemena-Hari:' 
Siomnr.a  Mw‘. 
Steraens  Maiii. 
Memenc-Mar'.. 
Siemesc-Mari 
Siesiec;  JSsrti 
Stems  oa-Marlr. 
ftemene  Martir 
9iem*na-Mari 


G  E. 

G  E 
O  E. 
G.E. 

G  E 
G.  E 
G.  E 

G.E.;  W’hm 


Ohio  Bram  No.  70,733 
OtoBirMNo.  ii,330 

Cu.  aieevs  splice 
Iteevs  apliea 
flimva  splim 

Wesva  splim 

1  e’lytle;  1  autp-valvu;  2  ox.  Aim 
8.  V.  auto-valve 

8.  V.  auto-valve 
OxkUAlm 

OE.;W’hm 

«  hm 
W’hm 

G.E. 

Oalv.  atml  atr 

Ohio  Bram  No.  IIJ30 

Ohio  Bram  No.  70J3S 

OteBtMNo.  iiiio 

Cu.  alssve  splim 
ffissvt  splim 

Cu.  alssve  splice 
flksvssplios 

Cu.  tlssvs  sDlim 

2axldsAlm;9  8.  ▼. 

S  elsstralytte;  1  8.  V. 

2S.  V.;4sl  sstsMytle;}oxl^  Aim 
XksMytk 

OMdalbm 

G.E. :  W’hm  . 
w'hm 

W’hm:  G.E.  ' 
W’hm 

G.E. 

Galv.  steal  ati 

CompreasioD  joint 

Him  (no  inj«  «uaj 

u.  H 

OhK 

Slmvm 

(.Hide  Aim 

G.E. 

Compression  joint 

Oxide  Aim 

Copperwald 

3ia 

Slmvm 

Oxide  Aim 

G.E. 

Copperweld 

V4 

Slmvm 

Oxide  Aim 

G  E. 

Copperweld 

34 

Slmvm 

Oxide  Aim 

G.E. 

Cktpperwsid 

34 

Slmvm 

Oxide  Aim 

G.E. 

Copperweld 

34 

i  lUOUAli  L48Maa^  wt.4  W  a.  « 

Suepaoawn  clamp 
Suspansioo  clamp 
Suapenaion  damp 
Suspension  clamp 
Sus^naion  damp 


'  .«,.•)'  wire 

Radio  and  leased  wire 
Radbo  and  lanaed  linaa 

Lensad  lins 


I  P  ;  t  T. 
I 
I 


93 

51 

400 

31 

200 

33 

51 

400 

312 

32 

2® 

24 

32 

3® 

32 

SI 

W 

A 

HoriMatal 

A 

Varliail 

.  A 


BuapMMlOD  MO. 


:  -  po-  I  J*  «I^U  .>0 

liOrk^MOO 

I>ork*-Ho«l*tt  No  9.140 
Ohio  Br»ao  Nu  2},kX 
Ijorko-Howtott  No  9,140 
I.«ckcNo  9.  HO 


liOrk* 
liOrk* 
Ohio  BroM 
Loekii 
I  Ark* 


Ixicke  No 
Loeke-HnriMt  No 
Ohio  Br«M  No  2S,uO 
Locko-HowiMt  No.  9,140 
Loeke-Hewlett  No.  9;  140 


Lorke 
Lotke 
Ohio  Brua 
Locke 
Locke 


10"  lucpenaiOD  diec 


10"  euepenaioD  diec 


Suapenaioo 

SoepeBOioD 


Buopooi^ 

SuopoaetoD 

Suspeaeioo 


Ohio  Braes 
Ohio  Braes 
Ohio  Braas 
Ohio  Braa 
JaBarjr-Dearitt 
Ohio  Braes 


Suspeneioa 

Suspeoeioo 

SuspensioD 

SuspeneioD 

Suepenekin 

Suspeneioa 


Ohio  Brass 
Ohio  Braes 
Ohio  Braas 
Ohio  Braes 
JeBery- Dewitt 
Ohio  Braas 


Cap  A  pia  ausp  No.  2S.030 
J  -D  euap  ;  cap  A  pin  suap 


J  -D  euap  ;  cap  A  pin  euap. 

J.-D  euap.;  eap  A  pin  euap 
Cap  A  pin  euap.  No  2},kK 
Cap  A  pin  euap.  No.  25,6X 
B^l  aookst  No.  B.UD 
JaCary-Dearitt  euap  A-2SJ 
Jaflary-Dewitt  euap  A>2S7 
JaAarjr-Dewitt  euap.  A-2S7 
Cap  A  pin  euap  No.  25,9B> 
Cap  A  pin  SUSP  No  ^OO 
Ball  socket  euap  No.  25,kX 


Ohio  Braes 
J  -D  ;0.  B 
J.-D.:0.  B 
Ohio  Braas 
Ohio  Brass 
Ohio  Braas 
JaAary-Dawitt 
Jaffary-Dawitt 
JsAery-Dawitt 
Ohio  Brass 
Ohio  Brass 
Ohio  Braas 


Cap  and  pin  susp  Na  19,240 
JaCary-Dewitt  A  O.  B.  susp. 
J.*D.  SUSP  and  eap  A  pin  au^. 
Can  and  pin  SUSP  No.  29,141 


Cap  and  pin  susp  No.  2klM 
soekat  No  29J40 
Jaffsry-Dawitt  susp.  A-g7 
Jstfary-Dewitt  susp.  A-B7 
Jaffsry-Dawitt  sum. 

Cap  and  pin  susp  No. 

Cap  and  pin  susp.  No  J9,;W 
Ball  socket  susp  No.  29,240 


Ohio  Brass 
J.-D.;0.  B 
J  -D.:  O.  B. 
Ohio  Brass 
Ohio  Braas 
Ohio  Brass 
Jeffery -Daaritt 
Jaffary-Dewitt 
Jaffsry-Dawitt 
Ohio  Braas 
OUo  Braas 
Ohio  Brass 


Pin,  potaa;su^  2S,922on  twrs 
Pin 

Pin,  poles;  disc,  towers 
Buapenaion  No.  25,920 
No  Zi,922  suspenaioo 
No  25,920  suspension 
No  25,922  suspension 
Pin 
(•«) 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Braas 
Ohio  Brass 
Ohio  Braas 
Ohio  Braas 
Oaio  Braas 
Ohio  Brass 
(“) 


4  on  P.  7  on  T. 

9 

9 

8 

II 

II 

II 

II 

9 

CM 


No.  25,922  suspension 
No.  25,922  suspension 
No.  25,922  suspension 
Suapsaaion 
No.  29,240  suspensioo 
No.  25,922  suspensioo 
No.  29,240  suspensioo 
No.  25,922  suspension 
No.  22,922  suepansioo 

C«) 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Braas 
Ohk  Bmaa 
Ohio  Brass 
Ohio  Braas 
Ohio  Braas 
('4) 


Buapenaion 
Huapennion  No  25,922 
Buapenaion  No.  25,922 
Buspension  No  25,922 
Buspensioo  No  25,922 
Suspension 
Buapenaion  No  25,922 


Lapp  No  2,500 
Ohio  Brass 


Ohio  Brass 
Ohio  Brass 
Ohio  Bism 
Ohio  Braas 
Westinshouae 


Suspension 

Saapension  No  25A20 
Suspension  No  25,920 
Suspension  No.  25,920 
Suspension  No.  25,920 
Suapenann 
Suspension  No.  25,920 


Lapp 

Ohio  Brass 
Ohki  Braas 
Ohio  Braas 
Ohio  Brass 
Westinsteuae 
Ohio  Brass 


Ohio  Braas 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 


No.  25,922  suspenmn 
No.  25,922  suspension 
No.  25,922  suspension 
No.  25,922  suspension 
No  25,922  siupension 
No  25,622  suspension 


Ohki  Braas 
Ohiu  Braas . 
Ohio  Braas 
Ohio  Braas 
Ohio  Braas 
Ohio  Braas 


Jeffery-Deeritt  A -257 
Jeffery -Dewitt  A -257 
Jeffery-Dewitt  A  -257 


Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 


8  and  9(*«) 
land  9  CM 
8  and  9(>«) 


Jaffiey-Dewitt  A-257 
Jeffery-Dewitt  A-W 
Jeffery-Dewitt  A-257 


Jsffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 


Pin 

Pin 

Pin 

Pin 

Franklin  suspension 
Pin 


Ohio  Brass 
Ohio  Braas 
Ohio  Brass 
Ohio  Brass 
E  8  suppliei 
Ohio  Brass 


No.  25922  suspension 
No.  25,922  suspension 
No.  25A22  suipenswn 
No  25  922  suspaamn 
Franklin  suspension 
No.  25,922  suspension 


Ohio  Braas 
Ohio  Braas 
Ohio  Brass 
Ohio  Braas 
E.  8  supplies 
Ohio  Braas 


Hewlett 

Hewlett 

Hewlett 

Hewlett 

Cem  cap  ball  and  socket 


Thomas 
Thomas 
Thomas 
Locke 
Ohio  Braas 


Hewlett 

Hewlett 

Hewlett 

Hewlett 

Cemented  cap  ball  and  socket- 


Thomas 
Thomas 
Thomas 
Locke 
Okio  Braai 


Jeffery-Dewitt 


Jeffery-Dewitt 


No  25,922 

No  2,094  and  No  5,990 
No  25,920 
No  5,990 


No.  25,922 
No.  2,094  and  5,990 
No  25,920 
No.  5,960 


Ohio  Braas 
Lapp 

Ohio  Braas 
Lapp 


Jeffery-Itewitt 
Cap  and  pin 


Jeffery-Dewitt 

Jeffery-Dewitt 

lix-ke 


Jeffery-Dewitt 
Cap  and  pin 


Jeffery-Dewitt 

Jeffery-Dewitt 

Locke 


BAH  suspension  No  18.400 
B  A  8  suspension  No  18,400 
No!  25.920 

BAB  suspension  No  18,400 


locke 
Ixxike 
Ohio  Brass 
Locke 


B  A  8.  suspensian  No.  18,400 
B.  A  8.  suspension  No.  18,400 
No  25,922 

B.  A  8.  suspensioo  No.  18,400 


Locke 
Locke 
Ohio  Brass 
Locke 


Buspension 


Whse  No  931 


Jeffery-Dewitt 
Buspensioo 
Huspansion 
Hus  pension 
Kuspensioa 
Suspension 
.Huspeusioii 
Buspension 
Suspension 


Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 


Hifh  strencth 
Jeflery-Deantt  suspension 
Jeffery-Dewitt  suspension 
Jeffery-Dewitt  suspension 
Jeffery-Dewitt  suspension 
Jeffery-Dewitt  suspension 
Jeffery-Dewitt  suspension 
Jeffery-Dewitt  suspension 
Jeffery-Dewitt  suspension 


Lapp 

sry-Deantt 


Jeffery-Dearitt 

Jeffery-Dewitt 

Jeflrry-Dearitt 

Jaffsry-Deafitt 

Jeffery-Dewitt 

Jeffery-Dearitt 

Jeffery-Dewitt 

Jeffery-Dewitt 


per  string 

No  25.922 

Ohio  Braml 

®  to  53 

No.  25,622 

Ohio  Bram 

Na 

10 

Buspension  No.  25,922 

Ohio  Bram 

12 

Suapeniion  No.  25,622 

Ohio  Bram 

No 

10 

Buiipeiiftioo  No. 

Ohio  Bram 

12 

Suspennon  No,  25,622 

Ohio  Bram 

No 

7 

Ohio  nr®M  No.  23,622 

Ohio  Bram 

6 

Ohio  Bram  No.  25,622 

Ohio  Bram 

No 

7 

8uap«htiou  No  10,366 

Ohio  Bram 

8 

SuopentioD  No.  10,566 

Ohio  Bram 

No 

Buspension  No.  25,622 

Ohio  Bram 

12 

Suapeniion  No.  25,622 

Ohio  Bram 

No 

10 

Husp  No  10.566;  12,464;  25,622 

Ohio  Bram 

10-12 

Suspenmon  No.  10,566,  12,464 

(3hio  Bram 

No 

9 

SiMpooftion  No.  25.622 

OhioBram 

12 

Buspension  No.  25,622 

Ohio  Bram 

No 

10 

SutpC’ntion  No.  12,464 

Ohio  Bram 

10-12 

Suspension  No.  12,464 

Ohio  Bram 

No 

10 

Butpeneion  No.  25,622 

Ohio  Bram 

10-12 

Suspenaiou  No.  25,622 

Ohio  Bram 

No 

to 

Sutponston  No.  29.210 

(3hio  Bram 

II 

Suspension  No.  29,210 

Ohio  Bram 

No 

10  u 

Suspension  No.  29,210 

Ohio  Bram 

11-12 

SuapenaiOD  No.  29,210 

Ohio  Bram 

No 

10 

Suspension  No  25,622 

Ohio  Bram 

12 

SuepenaioD  .No.  25,622 

Ohio  Bram 

No 

10  M 

Buspension  No  25,620 

Ohio  Bram 

11-12 

SuapenaiOD  No.  25,620 

Ohio  Bram 

No 

10 

Suipension 

Ohio  Brass 

It 

SutpensioD  No.  25,622 

Ohio  Bram 

No 

10 

SuipenstoD  No.  25,622 

Ohio  Bram 

10-12 

Suspension  No.  25,622 

Ohio  Bram 

No 

10 

Buspension  No  25.622 

Ohio  Bram 

12 

Suspension  .No.  25,622 

Ohio  Bram 

No 

1 

Rn  No  12,552 

Ohio  Brase 

1 

Kn  No.  12,552 

Ohio  Bram 

No 

M 

Busp.  No.  10.566;  25.921.  29,219 

Ohio  Bram 

10-12 

SwipemfaB  N».  N.506 

Ohio  Brass 

No 

IM 

SuasieiisioD  No  25,92i 

Ohiolliam 

12 

flimpiumrii  Noi.  25,832 

Ohio  Bram 

No 

10 

Huepenswa  No.  25,922 

Ohio  Beam 

lO-U 

Suapeamon  N*.  25,622 

Ohio  Bram 

No 

1 

^n  No.  12.522 

Ohio  Bram 

7 

SuspenaiOB  Na.  25A11 

Ohki  Bram 

No 

1 

Pin 

Ohio  Bram 

s  •  • 

Na 

10 

Buep  No  10.599;  No  25,922 

Ohio  Bram 

12 

SuapanaiOD  No.  12,464 

Oh®  Bram 

No 

9 

No  25,920 

Ohio  Bram 

10 

No.  25  620 

Ohio  Bram 

No 

9 

No  25.920 

Ohio  Bram 

10 

No.  25.620 

Ohio  Bram 

No 

9 

No  25,620 

Ohio  Bram 

10 

No  25,620 

Ohia  Bram 

No 

9 

No  25.920 

Ohio  Bram 

10 

No  25,620 

Ohio  Braaa 

No 

9 

No  25,620 

Ohio  Bram 

10 

No  25  620 

Ohio  Bram 

No 

9 

No  25.920 

Ohio  Bram 

10 

No.  25.620 

Oboi  Bram 

No 

9 

No  25.920 

Ohio  Bram 

10 

No.  25,620 

Ohio  Bram 

No 

10 

No  25.920 

Ohio  Bram 

II 

No.  2<.62l 

Ohio  Bram 

No 

9 

No  25,920 

Ohio  Bram 

10 

No.  25  620 

Ohio  Bram 

No 

9 

No  25.920 

Ohio  Bram 

10 

No  25,620 

Ohio  Bram 

No 

7-9 

No  A-257;  No  25,920 

J  -D  :0  B 

8-10 

No.  A-257;  No.  25,620 

J  -D.;  O  B. 

No 

9 

No  25.9® 

Ohio  Bram 

10 

No  25,620 

Ohio  Bram 

No 

9 

No  641;  No  5,960 

W’hse;  lapp 

10 

No  641;  No.  5,960 

Lapp;  W'hee 

No 

4 

8uBpeti®ioD  Hewlett 

Thomas. 

5 

Suspension  Hewlett 

Tbomaa 

No 

9 

9u0p9D*ion  HewMt 

Thomas 

7 

SuapensioD  Hewlett 

Thomas 

No 

, 

Pin 

O  B  ;  W'hse 

l;6(»M 

Pin,  suspension 

O.  B.;  W'hse 

1 

Rn 

Ohio  Bram 

l;6(»M 

PinNo  12,552 

Ohio  Bram 

1 

Pin  No  12,552 

Ohio  Bram 

l;6(>M 

Suspension  No.  25,622 

Ohio  Bram 

5 

Buspension 

Lapp;  W’hM 

6 

SuspensiOD 

Lapp;  ^  hse 

4 

Bus  pension 

O  13  ;  lapp 

5 

SuapenaiOD 

Lapp  No  2,300 

7 

Suspenmon  No.  i.iOO 

Lapp 

8 

8u*p^nikion  No.  7.306^  r->2 

Ixicke 

9 

SuapenaiOD  No.  7,500— U-2 

Locke 

1 

Pin 

O  B  ;  W’hse 

7 

l;6(>M 

suspension  No.  2,300 

Pin,  suspension  No.  25,622 

Lapp 

O.  B.;  W’hee 

5 

Suspcmitoo  No  25,622 

Ohio  Bram 

6 

Suspension  No.  25,622 

Ohio  Bram 

1 

Wn 

Ohio  Bram 

l;6(«‘) 

Fin,  suspensioo  No.  25,622 

Ohio  Bram 

5 

Suspension  No  25,622 

Ohio  Bram 

6 

Suspension  No.  25,622 

Ohio  Bram 

5 

Suvpoasion 

Ohio  Bram 

6 

Ohio  Bram 

1 

Vin 

Ohio  Bram 

2(‘M 

Ohio  Bram 

1 

Pin 

O  B  .  W’hee 

1;  6(>M 

Pin,  suspension  No.  29,522 

0.  B.;  W’hse  ** 

8 

Sutp<^ntton  No  25,622 

Ohio  Bram 

9 

Suspension  No.  25,922 

Ohio  Bram 

5 

Suspension 

Ohio  Bram 

6 

SuapenaiOD 

Ohio  Bram 

1 

Pin 

Ohio  Bram 

6(*M 

Pin,  suspension 

Ohio  Bram 

1 

Pin 

Ohio  Bram 

Waconia  pin 
Huapeiision 

Buspension,  Waconia  pin 
Pin 

Buspension 

Pin 

Buspension 
Suspension  No.  9,294 
Suspensioo 
Suspsnaion 
Sus^nsioo 


O  B  .  w  hse;  U 
Ohio  Braas 
Ohio  Braas 
Ohio  Brass 
Ohio  Braas 
O  B  :  W'hse 
O  B  ;  W’hse 
Ohio  Braas 


Ohio  Brass 
Ohio  Brass 
Ohio  Braas 
O  B  ;  W'haa 


Waconia  pin 
Suspension 
Suspension 

Pin  No  1 2,552  suspension 
Suspensioo 

Pin.  suspeneioa  No.  25,922 
Pin 

Suspension 
Suspensioo  No.  9,294 
Suspenaioo 
SuspenstOB 
Buspension  No.  25A22 
Pm.  suspansioa 


Ohio  Braas 
Ohio  Brass 
Ohio  Braas 


O.  B.;  Lapp 
O.  B.;  W'hM 
O.  B.;  W'hse 
Ohio  Brass 


Ohio  Brass 
Ohio  Braas 
O.  B.;  W'hse 


Clevis  and  pin  disc 
Hewlett  Link 
Ciavis  and  pin 
Hawlatt  Link 


Chp  and  Link,  can  and  pin 
Cap  and  pin  disc  No  5  J® 
Cap  and  pin  disc  No.  57,139 
Ballaoekst  disc 


W'hse:  Thomas 
Thomas 
Ohio  Braas 
Thomas 
O.  B.iThoaaas 
Locke 


CUvis  and  pin  disc 
Hewlett  link 
Clevis  and  pin 
Hewlett  link 


Cm  Md  pin;  baU  socket  eon 
Cap  and  pin  dise  No.  5Jn 
Cap  and  pin  disc  No.  57,139 
Ball  socket  disc 


W' has:  Thomas 
Thomas 
Ohio  Brass 
Thomas 
Ohio  Brass 
Locke 
Thomas 
Ohio  Brass 


uspanaioa  No.  25,922 
>inNo  7,210 
impansioo  No.  25,922 
Pin  No.  5,199 
uspansion  No  25.922 
PlnNo  10. 7« 


npansioo  No  25.922 
Inn  No  I0.7« 
ispension  No  ^<9U 


Ohio  Br&a 
Lccke 
Ohio  Brass 
Weetinsteuse 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 


2  (donblad  armed) 
9 

2  (donblad  armed) 
9 
5 
5 
5 


Sutpanaiaa  No.  25A22 
PinNo.  7210 
SOB  No.  25,922 


Suspansioa  No.  S,9Z2 
WnNo.  5100 
Suspension  No.  8.9« 
Buspension  No.  25,922 
Butpensioa  No.  75, 9U 
Buspensioo  No.  B,90 
ffuspcr.sino  No.  25, 9g 


Ohio  Brass 
Locb 
Ohio  Brsss 
Wettin{house 
Ohio  Brass 
Ohio  Brass 
Ohio  Brsss 
Ohio  Brass 
OhioBnm 


Bisspaniion  No.  25,922 
PinNo.  10,7®  _ 
Buspmiiion  No.  25,922 
«nNo.  10.7®  ^ 
“rspen*'''-  No  75  922 


unio  ansa 
Waatinghouaa 
OhioBnua 
Ohio  Bram 
OhioBram 
Ohio  Bram 
Ohio  Brasa 


2  (donblad  armad) 

9 

5 

5 

5 

9 


loekr 

kJM  SC 

Locke 

Yes 

Looks 

Locka 

Loeke 

Locke  .. 

Locke 

Loeke 

1  /wtlr® 

Locks 

Locke 

^  StMumaion  No.  s>,ass 

«*)  HnNo.  5I®,„ 

ffuaponaioD  No. 
SuapaoaioD  No. 
Stiaponskm  No. 
Sutponaiuo  No. 
Buaoanainn  No.  25,922 

Otiio  Ttra«> 

Ohio  Braaa 

Ohio  Braaa  and  Locka 
Ohio  Braaa 

Ohio  Braaa  suapeniion 
Ohio  Braaa 
Ohio  Braaa 


Ohio  Braaa  auapenaion,  4/0 


Ohio  Brasa  on  auapenaion  only 
Ohio  Bram  on  auapenaion  only 
Ohio  Bram  on  luapeniion  only 
Ohio  Bram  oo  tuspanaion  onlv 
Jaffary-Dewitt  on  suap.  only 
Ohio  Bram  on  auapenaion  only 


Buapenaion  nndatrain,  312—  917" 
Buapenaion  Md  atrain,  512— .967" 
SuapanaiOD  Md  strain,  312— .907" 
SuapenaiOD  Md  atrain,  312—  917" 
SuapensioD  and  atrain,  4/0 
SuepenaioD  nnd  strain,  312—  917" 


9  Fused,  w.  grading  ring  (mod'f’d) . 

15  30 

. 

Ohio  Bram  No.  1 1 ,530;  strain  1 1 ,545 
>  Ohio  Bram  No.  11,538;  strain  Aluminum  No. 
Ohio  Btm  No.  II  jSI:  Aluminum  No.  704 
Ohio  Brnm  No.  ra,7® ;  strain  71,091 
Ohio  Bram  No.  70,730;  atrain  ^.091 
Ohio  Bram  No.  70,114;  strain  72,515 
Ohio  Bram  No.  11,551;  etrain  11,541 
Ohio  Bram  No.  11,530  strain  Aluminum  No.  3 
Ohio  Bram  No.  11,550;  strain  Aluminum  No. 
Ohio  Bram  No.  70,730;  st^n  71,091 
Ohio  Bram  No.  70,730:  strain  71,091 
Ohio  Bram  No.  71,043;  strain  73,515 


Ohio  Bram  atMdard 
Few,  H  horn 


(14)  (>*)  (14) 


Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Aluminum  Company  of  Amerie 
Ohio  Bram  Na  /l,04l 
Ohio  Bram  No.  11,542 
Ohio  Bram  No.  71,041 
Ohio  Bram  No.  11,542 
Ohio  Bram  No.  11,541 
CM 


Lapp 

Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 
Ohio  Bram  No.  70,730 


Ohio  Bram  No.  70,730 


Ohio  Bram  No.  1 1,541 
Ohio  Bram  No.  1 1,541 
Ohio  Bram  No.  11,541 
Ohio  Brasa  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 


OhioBram 
Jeffery-Dearitt 
Ohio  Bram 


Ohio  Bram  No.  73,179 
Jeffery-Dewitt  CH  200  and  S  • 
Ohio  Bram  No.  73,179 


Ohio  Bram  No.  11,541 
OhioBram  No.  11,541 
Ohio  Braaa  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Bram  No.  11,541 
Ohio  Brase  No.  11,541 


Thomas  No.  10,092;  etrain  Ohio  Bram  11,521 
Thomas  No.  10,092;  strain  Ohio  Bram  II J21 
Tbomnt  No.  5,717  strain  Ohio  Brnm  70^1 
Tbomns  10,092;  I^ke  3,045;  Ohio  Bram  70,23 
Ohio  Bram  Noe.  70,701 ;  70,2®;  70.250 


Jeffery-Dearitt  C  200;  Jeffery-Dewitt  D  309 


Spec^  desifn 
Special  detifn 


Special  desipi 


Ohio  Bram  No.  73,511,  l3Vi" 

Ohio  Bram  No  70,731,  70,231, 954",  1234" 
Ohio  Bram  No.  1 1,041,  OH" 

Ohio  Bram  No.  73,037;  O^  Bram  73,34 


Ohio  Bram  flux  controls 


Thomas  No.  10,091  suspension,  0" 


Locke  trunnion 


Ohio  Bram  No.  70,756  and  No.  71,091 
Ohio  Bram  No.  72,703  and  No.  70,759 
Ohio  Bram 

Locke  No.  1 18  Universal 


Jeffery-Dearitt  C-300;  strain  Ohio  Bram  No  70, 
Jaffery-Dearitt  0200;  strain  D-3Qt 
Jeffery-Dowitt  0-200;  strain  D-309 
Jeffery-Dewitt  020^  strain  D-309 
Jeffery-Dearitt  0200;  atrain  D-309 
Jeffery-Dewitt  F-200;  strain  B-4A0 
Jaffary-D^tt  02®:  strain  &-®0 
Jeffery-Dewitt  02M;  strain  S-4M 
Jeffery-Dewitt  C-200;  strain  S-400 


Ohio  Bram  No.  70,731,  954" 


Flux  control 
15 
15 


Flux  control 

24 

Ohio  Bram  flux  control 

24 

24 

24 

24 

Special 

17 

17 

24 

15 


Thomas  No.  10,0®,  8" 
Thonsaa  No.  10,0®,  8" 
Thomas  No.  10,0®,  8" 
Ohio  Bram  No.  11,029 
Thomas  No.  10,0®,  0" 
Tbomaa  No.  10,0®,  tf' 
Thomaa  No.  10,® I,  8" 
Tbomae  No.  10,0®, 
Locke  No.  15,919-0-3. 0" 
Tbomni  No.  10.®!.  V' 
Tbomns  No.  I0,®l,  ff' 
Thomas  No.  10,0®,  S" 
Thomas  No.  10.® I,  8" 
Thomna  No.  10,®!  ,  8" 
Ohio  Bram  No.  11,53)8.9" 
Thomaa  No.  10,091,  8" 


rhomas  No.  10,0®,  0" 
Ohio  Bram  No.  11,538,9" 
Thomaa  No.  10,0®,  i" 


Thomas  No.  10,0®,  8" 


Ohio  Bram  No. 
Ohio  Bram  No. 
Ohki  Bram  No. 
Ohio  Bram  No. 


Ohio  Bram  No. 
Ohio  Bram  No. 


Ohio  Bram  No. 
Ohki  Bram  No. 


Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
W’hae  503,759;  O. 


70,759 

70,759 

70,759 

70,759 

70,756 

70,756 

70,759 

70,759 

70,759 

70.756 
70,759 

70.756 

B.  70,756 


Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Barm  No.  70,759 
Ohio  Bram  No.  70,759 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohki  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Oyio  Bram  No.  70,756 
Onio  Bram  No.  70,756 
Wmt  No  303,759;  Ohio  Bram  No  70,759 


Tie  wire  Ohio  Bram  No.  11,543  on 
dend-ende  and  corners 


Lapp  No.  5,573 
Lapp  No.  5,573 
Crosby 

Locke  No.  8,451-0-1 
Crosby 

Tie  aiire  Ohio  Bram  No.  11,543 
Ohio  Bram  No.  70,701  arith  arcinc  hor  .s 
Tie  wire  Ohio  Bram  No.  I  lT>43 
Lapp  No.  5,573 
Ohio  Bram  No.  70,2® 

Tie  wire 

Tie  wire  Ohio  Bram  No.  11,543 
Ohio  Bram  No.  70,2®;  11,543 
Ohio  Bram  No.  n,249 
Tie  wire  Ohio  Bram  No.  11,543 
Tie  wire 
Tie  wire 

Ohio  Bram  No.  70,2® 

Ohio  Bram  No.  70,2® 

Tie  arlrs  Ohio  Brass  No.  11,543 
Ohio  Bram  No.  ^,249 
Tie  arira  Ohio  Bram  No.  11,543 
Tie  arira 

Ohio  Bram  No.  70,2® 

Lmp  No.  5,573 
Ohio  Bram  No.  ^,2® 

Ohio  Bram  No.  73,430 
Ohio  Bram  No.  70,2® 

Tie  wire  Ohio  Bram  No.  11,543 


Thomas  No.  10,005  Md  10,092 


4-bolt 

Ohio  Bram  No.  72,396 
ThomM  No.  10.002 
Ohio  Bram  No.  72,399 
CUvia-3-bolt,  90—  30" 
4-bolt 


Ohio  Bram  No.  70,755 
'  Ohio  BramNo.ii  1530 ' 


Ohio  Bram  No.  II 


Ohio  Bram  No.  70,755 


55  Bedf  ora— Ed  wards  Dort 


OhioBraM 
Ohio  Bnun 
Ohio  Btbm 
Ohio  Bruo 
OhioBfOM 
nhioWn 


.  OhioBmaaNo.  i  'l,SM 

ComprMoioD  joint 

diMTM 

ComproMion  joint 
SImtw 
Kmtm 
SUoma 
Btoorea 


Him  uu€  «ua) 

Obi/- W-...  »r 

(.vxide  Aim 

G.E. 

1  'opp#rwehi 

M  1 

Oxide  Aim 

Oopparwdd 

Ha  1 

Oxide  Aim 

G.E 

Copperwdd 

H  1 

Oxida  Aim 

0.  E. 

Copperwdd 

H  1 

Oxida  Aim 

O.E. 

Copparwaid 

14  1 

Oxida  Aim 

O.E 

Copparwaid 

14  1 

1  luuuau  ■ - , - 

Uuapooaran  eiainp 
Suapanim  eUiap 
Suapaoam  damp 
Suapanaoo  damp 
Sua^naioa  damp 


Waaraapliea 
C«.  aUaraspUea 

■aaaaapUoa 
C«.  alaara  tpliea 
■aarotpUoa 
daoToapUaa 


i  aiaataolTtie;  I  8.  V.  w'haa 

28. V.;4alaeMytie;5oaidaUm  W'haa;O.E. 
Padtoiytk  W’kM 

Oiido  fim  O.  B. 

n  If 


Laaaad  wirv 

Radio  aod  laaaad  wira 
Radio  and  laaaad  linaa 


Aluaainum  doubla  alaare  joint 


Talaphooa  oa  part 


Lock  apliea 
Molntyra  alaaTaa 
Mclntyra  alaavaa 
Melntjrra  alaaraa 
Melotjrra  alaaraa 
Melntyra  alaaraa 


Oxida  Aim 
Oiida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 


O.  E. 
O.  E. 
a.  E. 
Q.  E. 
Q.  E. 
O.  E. 


Galraniaad  ataal 
Galraniiad  ataal 
Qalraniaad  ataal 
Galraniaad  ataal 
Copparwaid  ataal 
Nona 


Noaa 

Drirao  pipa 
Nona 
Nona 
Nona 

Bayonat  with  ground  wira 


Noda 

Nona 

Nona 

Nona 

Carriar  ourtant 


14} 

n  No.  704 
o.  704 

1 

81 

>1) 

•41 

I  No.  704: 

n  No.  704 

81 

81 

it} 


Twiat  alaaraa 
Tariat  alaaraa 
Twiat  alaaraa 
Twiat  alaaraa 
Twiat  alaaraa 

Aluminum  i-pc.  oompraaaion 

Twiat  alaaraa 
Twiat  alaaraa 
Tariat  alaaraa 
Twiat  alaaraa 
Tariat  alaaraa 

Aluminum  2~pc.  oompraaaion 


Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
(hiide  Aim 

Autovalva,  oxide  Aim 


0.  E 

a.  E. 
O.  E.. 

O.  E. 
O.  B. 
O.  E 
O.  E. 
O.  B. 
O.  E. 
O.E. 
O.  E. 
W’la.  O. 


High  atrangth  ataal 
High  atrangth  ataal 
High  atrangth  ataal 
High  atrangth  ataal 
High  atrangth  ataal 
Copparwaid,  high  atr. 
IHgh  atrangth  ataal 
High  atrangth  ataal 
High  atrangth  ataal 
High  atrangth  ataal 
High  atrangth  ataal 
A  C.RR. 


J.. 


I  No.  2  arira  ooilad  at  pda  baaa 

I  No.  2  wira  ooilad;  V  pipa 

I  No.  2  arira  ooUad;  O'  pipa 

1  Hai^  anebm 

2  Earth  lootii^ 

I  Ooppar  wira  ooilad  at  taaadpola 

I  No.  T^ra  ooilad  at  baaa  of  ^a 

I  No.  2  arira  odlad  at  baaa  of  pola 

t  Nona 

1  Nona 

2  Earth  footing 


Waatam  Elaetrio  oarriar  and  Ball  talaphoaa  }| 

Waatara  Elaotrie  oarriar  and  Ball  talapbona  12 

Waatam  Elaotrie  oarriar  and  BaO  talaphona  }) 

Waatara  Elaotrie  oarriar  and  BaO  talapbona  34 

.  M 

Carriar  eurrant  M 

Ball  17 

Waatara  Elaotrie  mrrimaad  BaU  PBX  3$ 

Wmttrn  Elaetrie  oarriar  and  Ball  PBX  )* 

Ball  talaphooa  PBX  41 

Ball  talaphooa  PBX  41 

Ball  talaphooa,  laaaad  Una  42 


Tariat  alaaraa 
Twiat  alaaraa 
Twiat  alaaraa 
Tariat  alaarea 
Oompraaaion  alaerea 
Twiat  alaaraa 
Conanraaaion  alaaraa 
Twiat  alaerea 
Twiat  alaarea 
(>‘) 


Ona  each  and  of  each  circuit; 
oxida  Aim 


)  oxida  Al m 

CM 


OR. 
O.  K. 
O  K. 
(1.  K. 
O.  K. 
(1.  K. 
a.  K. 
G.  K. 

a  K. 
CM 


Copparwaid  atraad  4ia 

Nona  . 

Cu.-wald  atr.,  twra  only 

M.'hl  ataal  atr.  U$ 

A.C.8.R.  IS*,an  e.i 

H.'M.  atad  atr.  Ma 

Cu.-wdd,  ex-hi-tanatr. 

H  -M  ataal  atr. 


Driran  iron  pipa 


•lia 


I 

1 

2 
I 

Eaeh  oet. 
I 


Driran  iron  pipa 
Clamp  to  towar 
Bond  to  towar 
Clamp  to  towar 
Bound  to  toarar 
Clamp  to  towar 


CM 


(•M 


CM 


CM 


Waatlnghooaa  carriar  enrraot 
Waatinnouaa  oarriar  eurraot 
Waatlnaouaa  oarriar  eurrant 
Local  axahooga 

Oanaral  Elaetrio  oarriar  oorroa 
Waatin^ouaa  oarriar  enrroat 
Waati^^ouaa  oarriar  aurraol 
Waatlnghooaa  oarriar  onrraat 
Waati^lhouta  oarriar  aunaat 

CM 


Tariat  idnta 
Twiat  mnta 
Twiat  idnta 
Twiat  fointa 
Twiat  jointa 


Twiat  jointa 


HxA  copparwaid  rod 


Oarriar  onrraat 


Oanaral  Elaetrie  oarriar  currant 


Carriar  eurrant 


Twiat  alaevea 
Twiat  alaerea 
Twiat  alaarea 
Twiat  alaerea 
Twiat  alaarea 
Twiat  alaerea 


Hydraulic  comproaaion 
Cu.  alaaraa  twiatM  4  tinica 
Hydraulic  oompreaaicin 


I  oxide  Aim;  I  a.  v. 

}  oxide  Aim 
I  oxide  Aim;  2  a.  r. 
Uxide  Aim  (each  end) 
3  oxida  Aim 
Uxide  Aim  (each  end) 


Oxide  Aim 
Oxide  Aim 
Oxide  Aim 


O.  E.;W  ae 
G.  E. 

G.  E..  W’aa 
G.  E. 

O.  E. 

O.  E. 


G.  E. 
G.  E. 
G.  E. 


Copperardd  atmnd 

Ma 

1 

Driven  iron  pipe 

Copperwdd  atmnd 

Ha 

1 

Driven  iron  pipe 

Copperwdd  atmn 

Ha 

'  1 

Driven  iron  pipa 

Onlvnniaed  ated  atr. 

14 

1(*M 

No.  2  eu.  at  diagonal  ooraam  of  towar 

Onlvnniaed  atad  atr. 

14 

1”) 

No.  2  ou.  at  diagonal  oornara  of  towar 

Onlvnniaad  ataal  atr. 

14 

K'M 

No.  2eu.  at  dia^nal  oornemof  tower 

Weatinghouaa  oarriar  eurrant 
Waatinghouaa  oarriarourront 
Weatingbouaa  carriar  eurrant 
Waatinghouaa  oarriar  currant 
Weatingbouaa  oarriar  currant 
Waatinghouaa  oarriar  eurrant 


Carriar  eurrant  and  tdapbona 
Carriar  eurrant  and  talapbona 
Carriar  eurrant  and  talapbona 


Twiat  aleevea 
Twiat  aleavea 
Twiat  tlaerea 
Twiat  aleevea 
Twiat  aleevea 
Twiat  aleevea 


Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 
Oxide  Aim 


G.  E. 
G  E 
G.  E. 
G.  E. 
G.  £. 
O.  E. 


Weatingbouaa  oarriar  eurrant 
Weatingbouaa  carriar  eurrant 
Waatingbouae  oarriar  currant 
Waatinghouaeoyriar  eurrant 
Waatinghouaa  cArriar  currant 
Waatingbouae  carrier  currant 


11,321 
1 11,321 
I 

231 
230 


I  11,321 

TOjpi 


irA" 

M  73.304 


Twiat  daavea 

Oxide  Aim 

G.  E. 

Siemena-Martin  ated 

H 

Twiat  daavaa 

Oxide  Aim 

G.  E. 

Siemena-Hartin  atad 

H 

Compraaaion  joint 

Oxide  Aim 

G.  E. 

^mena-Martin  atad 

H 

Twiat  deevaa 

Oxide  Aim 

G  E. 

Siemena-llartin  atad 

H 

Compraaaed  joint 

Oxide  Aim 

G.  E. 

Siemena-Martin  ated 

H 

Twiat  deevea 

Oxide  Aim 

G.  E.,E1.  Pr. 

Eq.  A.C.S.R. 

H 

Slaave  oompraaaion 

Oxide  Aim 

G.  E. 

AC.S.R. 

No.  H 

Slaave  compraadon 

Oxide  Aim 

G.  E. 

Red  bram 

Ha 

SUava  oompraaaion 

Slaava  compraaaion 

Aluminum 
Oxide  Aim 

G.  E. 

G  E 

Copperwdd 

A  .C.S.R. 

6  6 
ZZ 

I  and2(>M 


No.  2  on.  apirallad  on  butt  d  pda 
No.  2  on.  apiralled  on  butt  of  pde 
Anobora  grounded 
Anebora  grounded 
Anehora  grounded 

Iron  pipe — 2  per  towar 


Sbarardiaed  rod 
Sberardiaed  tod 
Cablea  and  roda 
Sberardiaed  tod 


Wire 

Wire 

Wira 

Wire 

Wira 


Carriar  eurrant 


Ball  tdapbona 
Bell  telephone 
Private  tdaphon 
Ball  tdepfaiona 


1,0" 


Auto  valve 


Driven  pipa 


Waati  ngbouae  carrier  currant 


Compraaaion 


'-.i-  ^  ,1  W  Vi-- ’.nif.x*, 
Oxida  Aim  (at  terminala) 
Oxida  Aim  (at  terminala) 


"  F 

G.  E. 
G.  E. 


Each  pda  bna  vertical  ground  arira 


No  70, Dl 

s 


Tw.  al.;  compr.  al.  (or  core 
Tw.  al. :  compr.  d.  for  core 
Compraaaion 
Twiat  deevaa 


Twiat  aleavea 
Twiat  deevaa 
Tariat  deevaa 
Twiat  daavea 
Tariat  aleavea 
Tariat  deevaa 
Tariat  alaevea 
Tariat  alaevea 
Compreaaor  jointa 


Oxide  Aim  B.  O. 
Oxide  Aim  B.  O. 
2 

Oxide  Aim  B.  O. 


Oxide  Aim  (aneb  and) 
Oxide  Aim 


Oxide  Aim 


G.  E. 
G.  E. 
G.  E. 
G.  E. 


G.  E. 


GE. 


G.  E. 


A  C.8.R. 
AC.S.R. 
Aluminum 
Oipperwdd  (30%) 


134,400 
110,000 
139,000  c  m. 
Mtr  atmnd 


AC.S.R. 

No.U 

»♦) 

A.C.S.R. 

No.H 

•*) 

A.C.S.R. 

No.H 

**) 

A.C.S.R. 

No.H 

•*) 

A.C.S.R. 

134,340  e.m. 

*♦) 

A.C.S.R. 

No.H 

l“> 

A.C.S.R. 

No.H 

(*«) 

A.C.S.R. 

134,340  e.m. 

•M 

A.C.S.R. 

No.  H 

*•) 

2  oopparardd  rode,  3t"x10' 
2  oopparardd  roda,  H"xlO' 


2  oopperareld  roda,  H"xtO' 
2/10'  I"  gnlvaniaad  pipe 


2/10’  iron  pipea  on  all  toarera  arith 
ooncreta  baaaa 


A.  T.  A  T.  Co.  laaaad  line  and  local  Ball 
Company  oarnad  talapbona 
Carriar  currant  47  K.C. 
Oompany-oarnad  tdapbona 


Bell  ayatem 


Company  tdapbona 
Carriar  currant  tdapbona 
Carriar  current  tdapbona 
Carriar  eurrant  talapbona 
(Carriar  eurrant  talapbona 
Company  tdapbona 
Company  telephone 
Carriar  currant  tdapbona 
Carriar  current  talepbona 


Slaaveeompre 


Carrier  currant 


100 


Slaevea 

SUavaa 
Twiat  alaavaa 
Twiat  alaavaa 
8Uavaa 
Haevaa 
Twiat  alaavaa 
SUavaa 
SUavaa 

Baamleaadaavaa 

Twiat  alaavaa 
Twiat  aanmleaa  daevar 
aUavea 

Aluaainum  deevaa 
Slaevea 

Compraadop  joint 

SUavaa 

SUavaa 


TiHat  aUavaa 
TtafdaUeyaa 


TwUt  aleevea 
Twiat  daavaa 
Twfat  daavaa 
Twiat  daavaa 
Drnamalaava 


Altuninum  call 
Oxida  Aim 

Aluminum  oall  at  anda 
Alhadattm  aoB  nt  anda 
Aluminum  odi;  ox.  Aim 
Aluminum  oall;as.  Aim 
Aluminum  odI;  ox.  Aim 
Aluminum  oall 
Aluminum  odi;  ox.  Aim 
Aluminum  cdl 


Oxida  Aim 
Oxide  Aim 
Oxide  Aim 
Aluminum  odi 
Aluminum  oall 
Aluminum  cdl 
Alu 


1,734 


A  wtec 

Twiat  daavaa  and  drawn  ala 
Twiat  daavaa 
Twiat  aUavaa 
Twiat  alaavaa 
TwUt  daavaa 
Drawn  alaeve 


Aluminum  odi 
Aluminum  odi 
Aluaainum  edl 
Aluminum  cell;  oxide  Sim 
Aluminum  oall ;  oxida  Aim 


Oxide  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 

Auto- valve  and  oxida  Aim 
Auto- valve 

Apto- valve  and  oxide  Aim 
Oxida  Aim 
Oxida  Aim 
Oxide  Aim 
Oxida  Aim 


G.  E. 
G  E. 
Q.  E. 
O.  E. 
Q.  E. 
G.  B. 
G.E. 
G.E. 
G.E. 
O.E. 


Copperwdd— 7  atr.  H 

Coppen^d  H  8.T. 


G.  E. 
O.  E. 
G.  E 
O.  E 
O  E. 
G.  E. 
O.  E. 

O.  E. 
O.E. 

8:1; 

O.  E. 


Q.  E 
O.  E 
G.  E. 

O  E. 

O.  B. 

G.  E. 

W'aaa;OE. 

W'haa 

W'iaa;O.E. 
O.  E. 

Q.  E. 

Q.  E. 

G.  E 


A.CSR. 

Copperwdd 


Copi 


101,7^  e.m. 
No.  4 


Coil  under  pole  butt 


Cu. 

000  1 

Grillage  anchor 

Cu. 

000  1 

Grillage  anchor 

Cu. 

000  1 

Grilla^  anchor 

Cu. 

000  1 

Grillage  anchor 

Cu. 

000  1 

Grillage  anchor 

Cu. 

000  1 

Grillage  anchor 

Cu. 

000  2 

Grillage  anchor 

i^rwald 

^  ! 

Grillage  anchor 
Grillaga  anchor 

Cu! 

000  1 

Grillaga  anchor 

Cu. 

000  1 

Grillage  anchor 

Cu. 

000  1 

Grillage  anchor 

Cu. 

000  1 

Grillage  anchor 

Private  tdapbona;  carriar 
Private  talapbona;  oarriar 
Private  talapbona;  oarriar 
Private  talapbona;  carrier 
Carriar  eurrant 
Privata  talapboM 
Laaaad  wire  Mpbona 
Privata  telephona 
Privata  tdapbona 
2-irira  polaa,  parallding  lina 
Nona 

2-wire,  polaa  pardlaling  line 
None 

Privata  telaphone 
Private  telaphone 
Private  telephone 
Private  tdapbone 
Privata  tdapbona 

Privata  tdapbona 
Privata  talapbona 
None 

Private  talapbona 
' - 1  line 


Talepbona  on  wood  polaa 
Telaphooa on  wood  polaa;  oarriar 
Talapbona  on  wood  polaa 
Tdapbona  on  wood  polaa 
Talaphooa  on  wood  polaa ;  oarriar 
Tdapbona  on  wood  polaa;earriar 
TelaM^na on  wood  polaa;  oarriar 
Tdapbone  on  wood  polaa 
Tdepbooe  on  wood  polaa 
TalatdMme  on  wood  polaa;  oarriar 
Tehmbonaon  wood  polaa;earriar 
Talephone  on  wM  polaa 
Telephone  on  wood  polaa 


Ml 

tA2 

lA} 

IS4 

183 

104 

107 

lot' 

103 

no 

111 

112 

113 

114 

113 

114 
117 

115 
114 
120 
121 
122 
123 


124 

123 

124 

127 

121 

124 

130 

131 

132 

133 

134 

133 

134 


Carrier,  private  lina 
Cdrriar  current  talepbona 


Siemeoa-Martin  atad 

H 

1 

H"  S.-M. 

BeU 

Siemana-llartin  atad 

Ha 

1 

No.  4  Cu. 

Siemana-Martin  ateel 

Ha 

1 

No.  4  W.  P. 

Siemena-Martin  atad 

Ha 

1 

No.  4  iron 

Bell  and  privata 

Siemena-Martin  ated 

Ha 

1 

No.  4  aolid  iron 

Bdl  and  privata 

Siemena-Martin  ated 

No.  4  aolid  iron 

H 

Bell  and  private 

No.  4  aolid  iron 

Siemena-Martin  atad 

H 

1 

14"  S.-M. 

Ball  and  private 

Siemena-Martin  ated 

H 

2 

H"  S.-M. 

Bell  and  privata 

Siemena-Martin  atad 

14 

1 

14"  meaaenger 

Bdl  and  privata 

Siemena-Martin  ated 

Ha 

1 

No.  4  iron 

Siemena-Martin  ated 

Ha 

1 

Ha"  S.-M 

Bdl  aod  privnU 

Siemena-Martin  atad 

H 

1 

14"  S  -M. 

Bdl  aod  privata 

Siamena-Martin  atad 

H 

1 

14"  S.-M. 

Bdl  a^j^vate 

Bell  and  private 
Bdl  and  privata 

Siemena-Mutin  ated 

14 

Siemena-Martin  ateel 

H 

1 

No  6W.P. 

Iron 

No.  4 

Privata 

Iron 

No.  4  aolid 

Bdl  and  privaU 

Siemena-Martin  ataal 

H 

1 

14"  S.-M 

Bdl  and  private 

Siamena-Martin  atad 

Ha 

1 

No.  4  Cu.  on  pole  lina 

No  4  W.  F 

Ball  and  privata 

Siamena-Martin  atad 

Ha 

1 

Bdl  and  orivata 

SUavaa 

Oxide  Aim 

G  E. 

Slaavaa 

Oxide  Aim 

G.  E. 

Oxida  Aim 

G.  E. 

SUavaa 

Oxide  Aim 

G.  E. 

Slaave 

Sleeve 

Oxida  Aim 

G.  E. 

Sleeve 

Electrolytic;  oxide  Aim 

G.  E. 

Sleeve 

Oxide  Aim 

G.  E. 

Sleeve 

Oxida  Aim 

G.  E. 

Slaave 

Oxide  Aim 

G.  E. 

SUeve 

Sleeve 

Oxide  Aim;  deetrdytic 
Oxide  Aim 

G.E.;W'hae 
G.  E. 

Sleeve 

Sleeve 

Oxida  Aim 

G.  E. 

Sleeve 

Elactrolwic 

G.  E. 

Oxide  Aim 

G.  E. 

Sleave 

Oxida  Aim 

0  E 

Slaava 

Oxida  Aim 

G.  E. 

Oxide  Aim 

G.  E. 

Sleeve 

Oxide  Aim 

G.  E. 

■aava 

Electrolytic;  oxide  Aim 

G.  E. 

Slaave 

Electrolytic 

G.  E. 

Sleeve 

EUectrolytic 

W'haa 

Slaave 

Oxide  Aim 

G.  E. 

SUeva 

Oxida  Aim 

G.  E. 

SUava 

Oxida  Aim 

G.  E. 

SUave 

Oxida  Aim 

G.  E. 

SUava 

Oxide  Aim 

G.  E. 

SUave 

Oxida  Aim 

Q.  E 

Slaave 

Oxida  Aim 

G.  E. 

Slaave 

Oxida  Aim 

G.E. 

Siamana-Mariin  atad 
Siimana-Martin  atad 
Siamana-llartin  (tad 
Mamena-Martin  (tad 
Siamena-ilartin  atad 
Siemena-Hartin  atad 
Siamana-llartin  atad 
SienMna-llartin  atad 
SiaoMna-lf  artin  atad 


Twiat  (leave 
Twiat  daave 
Twiat  alaava 
HelatvradaavaNo.  327 
Double  band  twiat  daave 
MelntyradaavaNo.  327 
3  aaatton  daave 
Doubla  barrd  twiat  daave 


Cu.  alaava  apliee 
Slaava  apliea 
Slaava  apliea 
Slaava  apUoa 
Cu.  alaava  apliea 
Slaava  apUoa 
Cu.  daava  apliea 
SUava 


Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
Oxida  Aim 
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Fourtb  Street  Statioo.  Moline,  Ql.— Riveraide  Station,  7H  milm  Eaat  of  Davenport,  Iowa. 
rnbMc  Servtoe  Cn.  of  Northern  nUBolt 

No.  3334:  Bellwood  aubatetion  No.  *4  to  Chicago  City  Umita .  . 

No.  *311 :  Chicago  Heighto,  D.  C.  No.  93  to  Chicago  City  Umita .  . 

No.  *302:  Chicago  Heighta,  D.  C.  No.  *3  to  Chiemn  City  Limita . 

No.  1*01 :  JolietStation  No.  9— Chicago  Heighta,  D.  C.  No.  93 . 

No.  I*n:  Joliet  Station  No.  9— Seneca . 

No.  IkOI:  Waukegan  Stotion  No.  k— Chicago  City  Umita . 

No  Ik02;  Waukegan  Stotion  No.  6— Evanaton  Subatation  No.  IB  . . 

No.  1407:  Waukegan  Station  No.  k— Electric  Junction  Subatation  No.  Ill . 

No.  Ik03:  Waukegan  Station  No.  k— Wiaconaio- Illinoia  State  Une . 

L’wlan  Beetrle  Light  ft  Power  Co.  of  UUnolt 
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Firat  Croaaing— Delia  Subatation  No.  2  Une . 

Firat  Croaaing— No.  I  Une  Madiaon  Street  Eau  Claire . 

Herbert— Preaoott . . .  . 

Humbird-  Alma  Center . 

Jim  Falla— Wiaaote .  . 

Lake  City— Red  Wing— Wabaaha  Line  . 

La  Ooaa*- Junction  with  Spauta— Viroqua  Une . 

Madiaon  Street  Subatation,  Eau  Claire—  Della . 

Menomonie— Rad  Wing . 

Nelaon— Cochrane  .  . 

Rad  Wing— Wabaaha . 

Sparta— Viroqua . 

TCornare— NeillaviHa  . 

Thorp  Junction— T  Corner* . 

Thorp  Junction— Thorp  . 

Wmtby  Junction — Waatby . 

Wiaaote  -  Firat  Croaaing  No.  I . 

Wiaaote— Firat  Croaaing  No.  2 . 

Wiaaote-  South  St.  Paul . 

Wiaaote— Stillwater . 
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Food  du  lac— Sheboygan  . 
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Oman  Bay— Oabkoah . 

Groan  Bm— Snwyar . . 

High  Falb  Plant— Bayaida  Plant  . 

Lake  Shorn  Junction— Kewaunee  . 

Paahtigo  Junction— Paabtigo  . 

Pound— Mari natta.  .  . 

Wrightatown- Brillioo . 


WlacwnMn  VaUey  Bectitc  C*. 
Grmn  Bay— Stevaiu  Point . 
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8ii*p*D*ion,  •tnin,  tnnapantioo 
8u*p*n*ion,  atnin,  tnuMpoatioa 
Suapsnaiofi,  ttraiii,  tnuMpoatioo 


Rit«r-Ooiil*y 

Rit*r-Goiil*y 

Rit«r-Cooley 


).5)0;  5.IM;  4,))t 
).5S«;  5.IN;  4,))l 
4, )5«;  4,715;  1,175 


•,7W;  15,445;  17,4)5 


22 
22 
7.5 
7  5 
7 


7 

4  25 
I) 

7 


45  foot  W.  R.  C.  poi**  . 

4)  foot  W.  R.  C.  poi**  . 

45  foot  W.  R.  C.  poi**  . 

45  foot  W.  R.  C.  poi**  . . 

foot  W.  R.  C.  poi**  . 

45  foot  W.  R.  C.  poi**  . 

^><5*  bue  4  1^  Aamotar 

Wid*  baa*  4  lag  Aanaotor 

Wide  b***  4  lag 


Squar* 

Souar* 

A-fnaaM 

Square 


Ritar-Coolay 


WatM-  Bate*  Stcai 
Ritar-CoaUy 
Ritar-Oonley 
Ritar-Oonley 


A.C8R. 
A  C  S  R. 
ACSR. 

A.CSR. 

A.C.8R. 

A.C8.R. 


7  itraad  Co. 
7  atrand  Cu. 
7  atraad  Cu. 
7  atrand  Cu. 
7  atrand  Cu. 
7  atrand  Cu. 


A.C.8.R.  30  and  7  atruMl 
14  atrand  bard  drawn  Cu. 
A.C.S.R.  )•  and  7  atraad 


7  atrand  Ca. 
7  atraad  Cu. 
7  atraad  Cu. 
7  atrand  Cu. 
7  atrand  Cu. 
7  atrand  Cu. 


A.C.8.R. 

A.C.8.R. 

A.C.8.R. 

A.C.8.R. 

A.C.8.R. 


Cu. 


A.C8.R. 

Cu. 

Cu. 

A.C.8.R. 


M7.aDj 
147  JH 
147  Jt5 
2iiAee 

147.805 


l•5,425 

1)5,225 

1)3,225 

1)3,225 

l)),225 

|}),225 


347,300 


O  II  aquiT. 
8)  M  aqniT. 
I)  88  aquiT. 
78  24*quiT. 
8)  88*q«T. 
D  II  aquiT. 


mr 


158 

208 

158 

150 

150 

200 


4,088;  6.000 
4,080,  6,808 
18,080 

4,500;  7,080 


5,))0;  7,140;  11,440 
SuapanaiOD  1,718; 
D«ad-e  d  15,445; 
48<>  oor.  17,435 
1,785;  13,740;  17,445 
4,125;  14,153 
6,125;  16,853 
1,738;  13,745;  14,145 
4,040;  14,060;  17,680 


6,080;  9,000 


3,365 

1.440 

1.440 

4.700 

1.440 

4.700 
1,440 
3,345 
4.425 
4,818 

6,650 

3,488 

2,888 

2,840 


12  H  flztutaa 


II  T,  V  P 
6 
6 
6 
6 
II 
II 
6 
6 


10  43 

10  14 

11 

18  7 

8  7 
10.4 

8  8 

4  4 
10  88 

7  5 

10 

10 

4 

8  3 
18  44 

10 

48  6 


2-50  foot  polaa  with  24  foot  X-arm 
2-50  foot  pole*  with  24  foot  X-ann 


4  leg  aolf  aupporting  15  foot  aquare  baa* 
4  lag  aelf  aupporting  15  foot  aquare  baa* 
Suapanaion  and  atrain 
Square  baae,  15  foot 


Square  baae 


Wide  baae 
Wide  baee 

Wid*  baae 
Wid*  baae 
Wide  baae 
Wide  baae 
l^d*  baae 
Wide  baae 
Wide  baae 


Squar* 

Rigid  4-po*t 
Rigid  4-po*t 
Rnd  3-po*t 
RigidT^t  KK-71 

Ridid  3-po*t 
Rigid  4-po*t 
Riipd  3-pa*t 
Ridig  4-pa*t 
Ri^'4-pa*t 
R^d  4-pa*t 
Rigid  4-pa*t 
Rigid  4-po*t 
Rigid  4-po*t 
Riid4-poat 
Rigid  4-paat 


Walter  Bat**  Steel 
Walter  Bate*  Steel 
Riter-Conley 
American  Bridge 


Blaw-Knox 

Riter-Conley 

Riter-Conley 

Riter-Conley 

Riter-Conley 

I.t.  Aermo.;  h'yy,  Kenwd  Br. 
Lt.  Aermo.;  h’ry,  Kenw'd  Br. 
Riter-Conley 
Riter-Conley 


Riter-Conley 


Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aermotor 

Aeruwtor 

Blaw-Koax 

Aermotor 


Btaw-Kaox 

Aermotor 


AC.S.R. 

Cu. 

A  C.8.R. 


AC.S.R. 

AC.S.R 

Aluminum 

AC.S.R. 


AC.S.R. 


Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

AC.S.R. 


A.C.8.R. 


Cu. 

Cu. 

Cu. 

Cu.  b.c. 
Cu. 

Cu. 

Cu. 

Cu. 

Cu.  m.b.d. 
A.C.8.R. 
AC.S.R. 
Cu. 

Cu. 

AC.S.R. 

Cu. 

AC.S.R. 
Cu. 


1)3,225 

13)425 

1)3425 

133,225 

133,225 

133,225 


No.  4/8 
No.  4/8 
No.  3/8 
No.  3/0 
347,588 


No.  4/8 
350,818 
No.  1/8 
No.  3/8 


246.800 
300.000 

266.800 


No.  3/0 
No  3  0 
477,000 
No.  3  0 


336,400 


400,000 

300,000 

300,800 

300,000 

300,000 

.200,080 

300.000 

300.000 

477,000 


380,000 


No.  2  0 
No.  2/8 
72,478; 

7  atranda.  No.  2  0 
No.  2/0 

1 10,008  and  115,000 
No.  3  0 
110,000 
110,000 
No.  4  0 
No.  4  0 
No.  2/0 
No.  4  0 
No.  4  0 
110,000 
No.  4/0 
No.  2  solid 


1,948 

1,940 

1,940 

18  2 

18  4 

10 

Riggd  3-paet 

Rigid  4‘paat 

Rigid  3-pa*t 

Aermmnr 

Aennetor 

Aermetor 

Cu. 

Cu. 

Cu. 

Copgmweld 

110,000-115.0 
110,000 
115,000 
No.  5 

# 

64,400 

1,948 

N 

Rigid  3-po*t  KK^I 

Aermotar 

Cu. 

115,008 

76,000;  12,508 

7 

Square  baae  15  feet;  18  feet 

Cu. 

167,772 

7,600;  12,500  (>•) 

7-8 

Squar*  base  15  feat;  18  feet 

Ammiean  Bridge 

Cu. 

167,772 

7,600;  12,500  (»•) 

7 

Square  baae  15  feet;  18  feet 

Amariean  Bridge 

Cu. 

147,772 

7,600;  12,500  (*•) 

7 

Square  baae  15  feet;  18  feet 

Amerioan  Bridge 

Cu. 

147,772 

8,300;  14,300  (*•) 

7 

Square  baa*  17  feet;  18  feet 

Ameriaaa  Bridgi 

Cu. 

147,772 

7,600;  12,500  (*•) 

7 

^uare  base  15  feet;  18  feet 

Cu. 

147,772 

8,700;  14,508  (*•) 

7-8 

Bquar*  baa*  17  feet;  18  feet 

Amariean  Bridge 

Cu. 

147,772 

7,400;  14,280  *•) 

7,408;  12,588 

4 

Squar*  baa*  17  (eat;  20  (set 

Aaaeriean  Bridge 

Cu. 

211,608 

7 

SqauT*  base  15  feet;  18  (set 

Amariean  Bridge 

Cu. 

147,772 

7,600:  12,500  (*•) 

7-8 

Square  base  15  feet;  18  feet 

Cu. 

250,000 

7,600;  12,500  (»•) 

7-8 

^uare  baae  15  feat;  18  feet 

American  Bridce 

Cu. 

167,772 

7,600;  12,508  (>•) 

7-8 

^uare  base  15  feet;  18  feet 

American  Bridge 

Cu. 

167,772 

7,725;  9,300  (»•) 

10-11 

18 

9 

Square  baae  4  feet 

American  Bridge 

Aermotor  and  Blaa-Knox 

Cu. 

.  No.  8  Cu..  No.  2  aluminum 

No.  0  aluminum 

167,772 

No.  0;  No.  1 
No.  0 

8,440 


Hin.  1,670;  max.  2,375 


2,400 

40  foot  1,150;  50  foot  ap'l  2,000 


*■)  llin  40  ft.  1,150;  max  100  ft.  7,10  0 


>*) 


18  4 
20 
27  I 
17  6 

19  I 

10 

24  9 
13  2 

20 

17  6 
24 

24  2 
44  9 

8  7 
10 

27  I 

13 
II 

18 

10  2 
27  I 

10 

21  I 
21  I 
27  I 
18 

14 

9  8 
7  6 

21.1 


Tangent 


Walter  Bates  Strd 


Double  circuit  50  foot  Aermotor 
3  leg 

Truacon  double  circuit 
3-po*t 

3  leg 


Stranded  Cu. 
Aluminum 
Aluminum 
Stranded  Cu. 
Stranded  Cu. 
Coppemeld 
Stranded  Cu 
Copperweld 
Aluminum 
Stranded  Cu. 
Aluminum 
Stranded  Cu. 
Stranded  Cu. 
Stranded  Cu. 

Aluminum 
Stranded  Cu. 
Stranded  Cu. 

_  Aluminum 

Minneapolis  Steel  A  .iiichine  3  No.  2  str.  and  3  No.  2  solid 
Aermotor  Solid  Cu. 

.  .  Solid  Cu. 

Stranded  Cu. 

Aluminum 
Stranded  Cu. 

Aluminum 
Stranded  Cu. 

Aluminum 
Stranded  Cu. 
Stranded  Cu. 
Aluminum  cable 
Stranded  Cu. 
Stranded  Cu. 


Aermotor 

Aermotor 


Aermotor 


Aermotor 


4,008;  6,000 
3.500  :  4,200 
4,080;  7,008 
4,888;  4,000 


20 

20 

20for25  I00forl7 
8 
10 

8 

II 

8 


Wood  H-frame 
4-leg 

4-comered 
4-oornered 
4- poet 


Rigid 

Wood  H-fram* 
Wood  H-frame 
Rigid 


Aermotor 
Aermotor 
American  Bridge 
American  Bridge 


Wood  H-frame 
Wood  H-frame 


Str.  Cu.  50  mi.  A  C.S.R.  36  8 
A.CS.R. 

Strand  Cu. 

A.CS.R. 

Str.  Cu.  hemp  oor* 
A.CS.R. 

Aluminum 
Stranded  Cu. 


7  str.  h.d.  Cu. 

AC.S.R. 

7  str.  h.d.  Cu. 
A.C.8.R. 

7  str.  m.b.d.  Cu. 
A.C.8R. 

7  str.  h.d.  Cu. 
A.C8.R. 

7  strand  m.h.d.  Cu. 
7  atrand  m.h.d.  Cu. 
Stranded  h.d.  Cn. 


No  4 
No.  1/0 
No.  1/0 

No.  I  (  3  strand  No.  4) 

No.  I  (3  strand  No.  4) 
H" 

No.  2/0 
H" 

No.  1/0 
No.  2 
No.  10 

No.  I  (3  strand  No.  4) 
No.  2  0 
No.  4 
No.  I  0 
No.  2/0 
No.  2 
No.  I  'O 
No.  2 
No.  4 
No.  2 
No.  2 
No.  1/0 
3  strand  No.  6 
No.  1/0 
No.  2 
No.  1/0 
No.  4/0 
No.  2/0 
No.  4/0 
No.  2  0 
No.  2 


Cu.  83.694,  Al.  133,079 
133,220 
66,358 
211,600 
105,500 
211.600 
133,220 
105,500 


105,500  and  13^100  (4  mi.) 
64,373 
105,508 

64.373 
105,500 

46.373 

105,500  and  133,100  (4  mi.) 
46,373 
66,370 
105,500 

41,740 


148 

28 

43 

1,000 

168 

35 

47 

TOO.  1.000 

160 

28 

43 

1,000 

83  14  eqaiv. 

25 

30 

175 

8)  88  aquiT. 

25 

30 

200 

83  88  aquhr. 

25 

30 

175 

83  88  equlv. 

25 

38 

175 

107  14 

25 

34 

250 

83  l4*quiT. 

25 

38 

175 

72  vert.;  128  horis. 

28 

34 

240 

72  vert.;  128  bori*. 

28 

34 

240 

84  T.;  158  and  228  h. 

20 

30 

700 

84  T.;  ISO  and  228  b. 

20 

38 

TOO 

182  T.:  188  and  252  b. 

20 

40 

750 

154 

25 

48 

880 

94;2'oaMt 

24 

28 

750 

94;ro&*t 

50 

32 

800 

72 

25 

28 

400 

94;  2*  offset 

24 

28 

660 

t44 

n 

4A 

148 

26 

60 

4i0 

25 

100 

800 

168 

26 

60 

4-iO 

204  and  240  h  ;  96  T. 

25 

28 

6h0 

204  and  240  h.;  84  T. 

25 

28 

tnO 

156 

25 

108 

800 

168  and  204  h.;  84  v. 

25 

28 

6*0 

100 

Varies 

42 

1,000 

84 

37 

36 

450  T  ;  250  P 

156 

25 

48 

880 

156 

25 

48 

880 

156 

25 

48 

880 

156 

25 

48 

880 

154 

25 

48 

500 

154 

25 

48 

500 

154 

25 

48 

880 

154 

25 

48 

880 

144,  42  offset 

29 

36 

800 

144 

25 

48 

520 

144 

25 

48 

600 

154,  94.  168 

25 

36 

500 

203,  144,  206 

25 

48 

144 

25 

48 

530 

204,144,204 

25 

48 

520 

144 

25 

48 

530 

204,  144.  206 

25 

48 

520 

144 

25 

48 

520 

222 

25 

60 

765 

144 

25 

60 

660 

178  8 

22 

48 

520 

200 

25 

60 

900 

228  5.  144,  228  5 

23 

60 

765 

144 

25 

48 

520 

144 

25 

48 

520 

89,42  5.09 

2) 

24 

250 

204,  144,  206 

25 

48 

520 

144 

25 

48 

520 

204,  144,  206 

25 

48 

520 

44.  44.  84 

25 

150 

60 

25 

125 

204,  144,  204 

25 

48 

520 

120,  I20-24offaet 

28 

42 

886 

120.  120-24  offset 

28 

42 

880 

120,  120  -24  offset 

28 

42 

880 

120.  l»-24offset 

28 

42 

880 

144,  132-34  offset 

28 

48 

800 

128,  I20-24offbat 

28 

42 

880 

144,  132-34  ofhet 

28 

48 

880 

154, 144-58  oflset 

30 

54 

900 

128,  l28-24offset 

28 

42 

880 

120,  l28-24offaet 

28 

42 

880 

120,  120-24  offset 

28 

42 

880 

120,  120-  24  offset 

28 

42 

880 

1)2,  I20-30off*et 

35 

48 

550 

84 

30 

48 

300 

106 

45 

72 

600 

84.  79.  106 

27 

33 

175 

84,61.94 

28 

30 

275 

94.  84.  61 

28 

30 

275 

90,73, 106 

25 

33 

300 

90,73,  106 

35 

33 

300 

162 

50 

160 

26 

V  68Vf,  dead! 

500 

162 

50 

1  end 

82,67,  106 

28 

41 

175 

84,  73.  97  on  A 

24 

36 

400 

84,  94.  41 

28 

30 

275 

90,73,  106 

25 

33 

300 

84,94,41 

30 

30 

220 

72.72.72 

24  5 

24 

200 

82.47. 106 

28 

41 

175 

174,  210,  174 

40 

63 

550  600 

108,  191,  191 

41  5 

66 

500 

94.  84.  61 

28 

30 

250  300 

102,  126,  102,  54 

32  feet  6  In. 

4  25 

400 

72,62,  90 

40 

30 

500 

78,78 

30 

39 

300 

108,  191.  191 
94.  84.  61 
114,  76.  115 
84.  61.  94 
84.  61,  94 
84.  61,  94 
no.  84,72 
84,  61,  94 
150,  150 

126,  in.  182 

84,61,94 


72 

72 

60 

120 

72 

72 

78 

72 


72 

72 

102 

72 

102 

72 

72 

72 

102 

102 

78 


6  in. 
28 
39 
28 
28 
28 
20 
33 
33 
36 
28 


48 
36 
72 
45  5 
48 
48 
48 


31 

51 

31 
51 

32 
32 
32 
51 
51 

21  Ridg*  pin 


500 

275 

300 

250 

250 

275 

300 

220 

600 

650 

250 


250 

265 

250,  too 
660 
525 
660 
480 
650 


500 

200 

400 

200 

400 

200 

500 

200 

300 

400 

150 


Cn. 


No.  2/0 


NBW  KNGLAND 

>.)  R.R.  crossing  towers:  also  one  leg  gr.  with  2x2' No.  I4eu.  plate  in  charcoal; other  three  have  No.  2/0  coil  under  concrete  looting 

MIDDLE  ATLANTIC 

ra  A  Eastern  Pwr.  Corp.)  1923  at  60  kv.,  25  eye.,  1928  at  1 10  kv.,  60  eye. 
ra  A  Eastern  Pwr.  Corp.)  One  60  kv.,  25  eye.;  two  1 10  kv.,  40  eye. 
ja  A  Eastern  Pwr.  Corp.)  1926  at  60  kv.,  25  eye.;  19n  at  1 10  kv.,  M  eye. 

ra  A  Eastern  Pwr.  Corp.)  Two  wire*  on  top,  cross-arm  210  in.  bor,  and  third  wire  on  middle  croas-arm ;  111  in.  below  top  ifcas-arm 
>m  center  line  of  tower. 

ra  A  E)astem  Pwr.  Corp.)  1984  at  40  kv.,  25  eye.;  1928  at  110  kv.,  60  eye. 
ra  A  Eastern  Pwr.  Corn.)  1923  at  60  kv.,  25  eye.;  1928  at  1)0  kv.,  60  eye. 
in  Oas  A  Elec.  Corp.)  Operated  at  66  kv. 

>n  Ga*  A  Elec.  Corp.)  I  3  mi.  R.R.  towers  and  S.P.;  3  7  mi.  special  susp.  and  anchor  towers.  17  4  std.  suap.  and  anchor  tower*, 
m.  Lt.  A  Parr.  Co.)  also  special  R.R.  crossing  tower, 
in  Oaa  A  Elec.  Corp.)  Exclusive  of  footings, 
in  Qa*  A  Ellec.  Corn.)  Operated  at  33  kv. 

Co.)  Plymouth  Meeting— Trraton  Cut  off.  Deeignad  for  two  66  kv.  and  on*  220  kv.  circuit  preaent  installatiun  «n*  It  kv.; 
op«ted  at  ^  XV.  Conductors  of  former  are  636,000  c.m  spaced  132  and  147  inebm;  tower  elearani  r  42  in.  latter, 
■paced  306  in.,  clenrance  96  inches. 

:iec.  Co.)  Tower  spacing  for  132  kv. 


No.  of 

No.  of 

Footnote 

Lin* 

(  •) 

2 

(  *) 

2 

(  *) 

3 

(  *) 

9a 

(  *) 

10 

(  •) 

19 

(  D 

22.  23 

(  •/ 

34.  40.  41 

(  •) 

37 

(10) 

43 

('*) 

48 

('*) 

49 

('*) 

49 

('«) 

52 

(“) 

66,  67,  68 

(*•) 

74 

(■') 

80 

(••) 

80 

BAST  N08ITH  CENTRAL 

(Dayton  Pwr.  A  L  .  Co.)  Thi*  line  continue*  with  two  single  circuit  wood-pole  lines.  The  a/.— 
(Dg^n  Pwr  A  Lt.  Co.)  High  strength  steel  except  copper-clad  on  R.R  croesinn  and  R  ft 
(Dayon  Pwr.  A  Lt.  Co.)  This  line  continue*  on  double  circuit  steel  toarer  line  in  the  out-kir 
(Otuo  Public  Service  Co.)  Old  rating  of  pin  ^pe  inulators  55  kv  Lin*  ha*  been  operating  at  i 
(Ohio  Public  Service  Co.)  31  9  Ohio  Public  irvice  Co.;  14  8  Toledo  Edison  Co 
(Pennsylvania  Ohio  Parr.  A  Lt.  Co.)  Built  for  132  kv. 

(Pennsylvania  Ohio  Parr.  A  Lt.  Co.)  Tower  I  to  184  has  two  circuits  271  and  272. 

(Union  Gaa  A  Elec.  Co  )  Two  units  normally  spanned  by  fuse. 

(Union  Gas  A  Elec.  Co.)  Thi*  line  conner-Uat  Contreas  with  Interstate  Public  Service  Co.'s  li-j 
(Indiana  Elec.  Corn.)  Ifany  steel  tower*  used  in  rough  country  and  spared  according  to  P::  . 

Dresser  132  kv.  (in*. 

(Indiai,n  Elec.  Corp.)  Old  section. 

(Indianii  Elec.  Corp.)  New  section.  ' 

(Indiana  Elec.  Co^.)  Taro  (or  18  3  miles,  one  for  58  44.  . 

(Indiana  Else.  Ckirp.)  See  Lennre-  -Cotumbia  lines  above,  this  is  the  ahon  circuit  on  tb*  I 
(Northern  laaliana  Public  Service  Co.)  Ultimate  2.  Appraaimately  dry  ■aabover  Space  for 
(Wabash  VaHra  Elec  Co.)  1923  as  sin^;  1927  a*  double.  . 

(Commonwaalui  Edison  Co.)  This  line  eoatiauaa  to  Joliet  as  Public  Service  Co  of  Norti-^.  j 
(Commonwealth  Eidiaon  Co.)  Da*  which  because  of  bend*  in  right-of-way  p>*e  from  ones;:):  ^ 
line  outside  of  city  has  2. 
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460,000 

10 

Suspension  No.  12,464 
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3 


Pin 

Pin 

Pin  No.  12,532 
Suapenaion 
Suepenaion 


O.B.;  W'bae 
Ohio  Braaa 
Ohio  Braaa 
Lapp;  W'hae 
O.  B.;  Lapp 


Suapenaion  No.  7,500~T-2 


Locke 


Pin 

Suapenaion  No.  25,622 
Pin 

Suapenaion  No.  25,622 
Suapenaion 
Pin 
Pin 

Suapenaion  No.  25,622 
Suaj^naion 

Pin 

Waoonia  pin 
Suapenaion 

Suapenaion,  Waoonia  pin 


i*in 
Sua||anBion 

Pin 

Suapenaion 
Suapenaion  No.  6,294 
Suapenaion 
Suapenaion 
Sua^naion 


O  B  ;  W’hae 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
O.  B.;  W’hae 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
O  B  ;  W  hae;  La. 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
O.B.;W’hae 
O.  B  ;  W’hae 
Ohio  Braaa 
Lapp 

Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
O.  B.;  W’hae 


Clevia  and  pin  diae 
Hewlett  Link 
Cleris  and  pin 
Hewlett  Unk 
Cap  and  Unk,  cap  and  pin 
Cap  and  pin  die  No.  5,8ro 
Cap  and  pin  dice  No.  57,139 
Ball  aocket  dice 


W’hae-,  Thomaa 
Thomaa 
Ohio  Braaa 
Thomaa 
O.  B.;  Thomaa 
Locke 
Thomaa 
Ohio  Braaa 


Suapenaion 
^n  No 
Suapenaion 
^n  No 
Suapenaion 
Pin  No. 
Suapenaion 
«nNo. 
Suapenaion 
Suapenaion 
Pin  No 


No.  25,622 
.  7,210 
No.  25,622 
.  3,166 
No.  25,622 
10,748 
No.  25,622 
10,748 
No.  25,622 
No.  25,622 
10,748 


Ohio  Braaa 
Locke 
Ohio  Braaa 
Waatin^uaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


l:6(»«) 

l:6(»«) 

l;6(««) 

6 

5 
7 
9 
7 

l;6(«) 

6 

l;6(«) 

6 

6 

2(«) 
I;  6<**) 
9 
6 

6(»*) 


I 

6 

6 

l:6<*«) 

5 

l,6(«) 

2(»‘) 

6 
6 
6 
9 
9 

l!6(*«) 


Pin,  auapenaion 
Pin  No  12,552 
Suapenaion  No.  25,i 
Suapenaion 
Suapenaion 
Suapenaion  No.  L) 
Suapenaion  No.  7,500- 
Suapenaion  No.  2,3 
Pin,  auapenaion  No.  ) 
Suapenaion  No.  25,i 
Pin,  auapenaion  No.  i 
Suapenaion  No.  25,( 
Suapenaion 
Pin 

Pin,  auapenaion  No.  i 
Suapenaion  No.  25,i 
Suapenaion 
Pin,  auapenaion 


Wacor  ia  pin 
Suapenaion 
Suapenaion 
Pin  No.  12,552  aiiapeni 
Suapenaion 
Pin,  auapenaion  No.  2 
Pin 

Suapenaion 
Suapenaion  No.  6,2 
Suapenaion 
Suapenaion 
Suapenaion  No.  25,i 
Pin,  auapenaion 


Clevia  and  pin  dii 
Hewlett  link 
Clevia  and  pin 
Hewlett  link 
Cm  and  pin;  ball  aocki 
Cap  and  pin  diae  No. 
Cap  and  pin  diae  No.  5 
Ball  aocket  diae 


2  (doubled  armed) 
6 

2  (doubled  armed) 

5 

5 

5 

6 

6 

2 


Suapenaion  No.  25,1 
PlnNo.  7210 
Suapenaion  No.  25,( 
Pin  No  3166 
Suapenaion  No.  25,i 
Suapenaion  No.  25,1 
Suapenaion  No.  25,i 
Suapanaiun  No.  25,i 
Suapenaion  No.  25,1 
Suapenaion  No.  25,i 
PinNV  10,748,  doubt 


Suapenaion  No.  2,300 


Lapp 


Suapenaion 


BAST  NOkTH  CBNTCAL 


)  Tbia  hne  cooUnuaa  with  two  aingle  circuit  wood-pole  linea.  The ateal  tower  poaition  ia  wihin  the outakirta  at  Dayton. 
j.)  Hish  atrrncth  ateci  except  oopper-cled  on  R  R  croaaina  and  R  R  pemllela. 

)  Thia  hoe  conunuaa  on  double  circuit  ateel  tower  line  in  Uie  outakirta  ol  Devtoo 
Co.)  UId  ratine  (4  pin  type  inulatora  55  kv  Ijne  haa  been  operatinf  at  66  kv.  for  about  10  yaara. 

Co  )  51  9  Ohio  Public  Swvioe  Co  ;  14  8  Toledo  Ediaon  Co. 

Pwr  A  Lt  Co  )  Built  (or  132  kv 

r  A  Lt  Co.)  Tower  I  to  184  haa  two  circuita  271  and  272 
,1 )  Two  uhiu  normally  apannad  by  fuae 

)  rhia  line  r<uniie<  ta  at  Contreaa  with  Interalate  Public  Service  Co. ’a  line  feedinf  Conneraville  and  other  towaa  in  Indiana. 
Many  ateel  towora  iiaed  in  roufh  country  and  a(iaced  accordins  to  topufraphy  Tower  detnila  aame  aa  xaed  (or  liiOMW  - 


i  dd  aeci  luo 
New  aectiun 

Two  (or  18  5  milee,  one  (or  58  44 

See  l.eiM>re  Cc4umbia  linea  above,  thia  ia  the  abort  rircuit  on  the  I,.-C.  line;  built  lor  132  kv  , 


laee  i,riK>re  v.xeumnia  iinea  anovo,  tnia  la  ine  anon  rircuii  oe  vwe  line;  mull  lor  IM  kv  ,  operated  at  66  hv. 

blir  ServKv  On  )  Clumate  2.  .tppraaiaately  dry  ■aabover  Spare  (or  aanoad  vaund  wire  laetallaawi.  h  aaeaad  circuit 
Co  )  1923  aa  a,n^;  1927  aa  double 

Co  )  1  hia  litie  runtiaiaaa  to  Joliet  aa  Public  ServieeGo  o(  Northern  lUinota.  which  aee 

Co  )  tine  which  becauar  a(  benda  in  richi -o(-way  pwe  (rum  one  aideol  tower  to  the  other  ia  many  i  iinea:  rrmairniir  ol 

)>aa  2 


No  o( 
Footnote 


('•) 

(*•) 

(*') 

(") 

(**) 

(•♦) 

(••) 

(••) 

(»») 

(>•) 

(••) 

(»•) 

(«') 

(»•) 

(") 


(••) 


No.  ot 
Une 

86 

89a 

89a,  6,  d, 

91,  94,  % 
91-99 
92,  93 
96 

96,97 

98,99 

124-136 

124-136 

136 

139 

Ml,  153 

in.  Hi,  Ml,  147, 
in,  152.  153,  156, 
161,163.  164,  170 


BAST  NOBTH  CBNTBAL  CanUBoed 


(Illinoia  Eilec.  Pwr.  Co.)  Ultimate  2. 

(Illinoia  Northern  Utilitiee  Co.)  Ultimate  2. 

(Illinoia  Northern  Utilitiee)  In  1929  thia  line  will  be  chanced  to  132  kv.  by  addinc  4  J.-D.  unite  to  each 
(Illinoia  Pwr.  A  Lt.  Carp.)  8  6  milea  I.  P.  A  L.  Corp.  ancr4  milea  Union  Elec.  Co.  ol  III. 

(Illinoia  Pwr.  A  Lt.  Corp.)  380,000  volta  dry  flaahover,  305,000  volta  dry  flaahover. 

(Public  Service  Co.  ol  Northern  Illinoia)  Two  on  towera  available,  one  in  uae,  one  on  polee. 

(Public  Service  Co.  ol  Northern  Illinoia)  Over  each  circuit. 

(Public  Service  Co.  o(  Northern  Illinoia)  Line  No.  6581  on  aame  tower  line  aa  line  No.  6582. 

(Public  Service  Co.  ol  Northern  Illinoia)  To  Evanaton  in  1924,  to  City  limita  in  1927. 

(Public  Sn-vioe  Co.  ol  Northern  Illinoia)  Line  No.  1601  on  aame  tower  line  aa  line  No.  1602. 

(Public  Service  Co.  ol  Northern  Illinoia)  See  (ootnote  19. 

(The  Detroit  Ediaon  Co.)  Per  Circuit. 

(The  Detroit  Ediaon  Co.)  Anchora  included. 

(The  Detroit  Ekhoon  Go.)  To  be  eonnected  ahartly. 

(Nertbern  Statoa  Pwr.  On.  of  Wiaoonain)  Joint  liar  1—69  kv.  1—6  9  kv. 

(Wot them  Statoa  Pwr.  Cb.  of  TVisronoia)  I  -69  kv  and  6  9  kv. 

IOn  aU  new  pole  inatollationa  atandord  conotruction  uaed, 
6  on  dead  anda  and  oornora  (O.  B.  No.  25,622  auap.  uaed). 


No  25,6* 

No.  25,620 

Ohio  Bram 
Ohio  Bram 

No  25.62) 
liion 

No. 

Ohio  Bram 
Weei;  -rhouae 
t)hiu  Bram 

itpenmoD 

tfpaniion 

lapen^ 

jspennoo 

Mpooam 

jspeDskm 

Ohio  Bram 
Ohw  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 

ritt  A-» 

ritt  A-257 

Jaffery-Dearitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

iiipenwon 

iiwpooiioD 

H^pOBOiOO 

upeDiiOD 

MponAon 

Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 

E.  S  aupplim 
Ohio  Bram 

lett 

htt 

lett 

lett 

all  and  aoeket- 

Thomaa 

Thomaa 

Thomaa 

liOcka 

Ohio  Bram 

57 

Jeffery-Dewitt 

',622 

ind  5.960 

1,620 

.960 

Ohio  Bram 
Upp 

Ohio  Bram 
Upp 

in 

Ohio  Bram 

t>ewitt 
d  pin 

Jeffery-Dewitt 

Jeffery-Dewitt 

Locke 

ioD  No.  18,400 
ion  No.  16.400 
».822 

lion  No.  16,400 

Loeka 

Locke 

Ohio  Bram 
Locke 

»ion 

W'hm  No.  631 

'eD(th 

t  •uspension 
( tiupension 
t  (tupension 
t  (uipennon 
I  auspeDnoii 
t  ■iMpenaion 
t  fltupennOD 
t  auipeniioD 


Lmj) 

Jeffery-DewiU 

Je0ery-Dewitt 

J*flery-D«witt 

J«ll»ry-D«witt 

Jeflery-Dewitt 

JeBtry-Dewitt 

Jeffery-Dewitt 

Jsffery-Dewitt 


Ohio  Braa 
Jaffary-Dewitt 
Ohio  Bnaa 


OhioBraaaNo.  II.MI 
Ohio  Braaa  No.  1 1, Ml 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 


Ohio  Bnaa  No.  73,174 
Jaffary-Dewitt  CH  200  and  8  4M 
Ohio  Bnaa  No.  73,174 


Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 
Ohio  Bnaa  No.  11,541 


Thomaa  No.  10,042;  atnin  Ohio  Bnaa  II32I 
Thomaa  No.  10,042;  atnin  Ohio  Bnaa 
Thomaa  No.  5.717  atnin  Ohio  Bnaa  70^1 
Thomaa  10.042;  I^ka  3,045;  Ohio  Bnm  ^231 
Ohio  Bnaa  Noa.  70,701;  70,244;  70.250 


Spee^  deaign 
Special  deaicn 


Special  deaign 


Jaffery-Dawitt  C  200;  Jaffary-Dawitt  D  304 


Ohio  Bnm  No.  73,511,  I3H" 

Ohio  Bnaa  No  70,731,  70,231, 4H",  1234" 
Ohio  Bnaa  No.  11,041,  OH" 

Ohio  Bnaa  No.  O^  Bnaa  73,504 


Thomaa  No.  10,041  auapanaion,  0" 


Tariat  ataevM 
Twiatalaaaea 
TwiatalaaToa 
TwiataUayea 
Twiat  alaavaa 
Tariat  aleaTea 


Hydnulic  eompnaaion 
Ctt.  ataaraa  tariatad  4  timra 
Hycfasulic  eompnaair'n 


Tariat  alaevaa 
Twiat  alaaaaa 
Tariat  alaeaaa 
Twiat  aleavea 
Tariat  alaeaea 
Twiat  aleevea 


Tariat  alaarca 
Tariat  aiaaraa 
Campaaaaina  joint 
Twiat  alaaaaa 

Compnaaad  joint 


ataave  eompnaaion 

■aaaa  eompnaaion 


aUaaa  eompnaaion 


1  oxid«  Blni;  1  i  t. 

0.  E  .W'm 

)  oxide  film 

O  E. 

1  oxide  film;  2  a.  r. 

G  E..  W’ae 

(a  — 

Oxiile  film  (aach  end) 

O.  E. 

3  oxide  film 

O  E 

Oxide  film  (aach  and) 

O  E 

Oxide  film 

0  E 

(JftlvE 

Oxide  film 

G  E 

Oxide  film 

G  E. 

,'C 

Oxide  film 

G  E. 

Oxide  81m 

G  E 

Oxide  film 

G  E. 

Oxide  film 

O  E 

Oxide  film 

G  E 

Oxide  film 

G  E. 

Oxide  film 

G  E 

Oxide  filaa 

G  E. 

Oxide  film 

G  E 

'isp  Ill— 

Oxide  film 

G  E. 

Oxide  film 

G  E. 

'i.rii.r.. 

lixidc  film 

G  K..  El  Pr  E 

Oxide  film 

G  E 

Oxide  film 

G  E 

Aluminum 

G  E 

^  1 

Oxide  film 

O  E 

Auto  valve 

W'hae 

liocka  trunnion 


Ohio  Bnaa  No.  70,756  and  No.  71,041 
Ohio  Bnaa  No.  72.703  and  No.  70,756 
Ohio  Bnaa 

Locke  No.  IIS  Univeraal 


Tw.  al.;  compr.  al.  for  oore 
Tw.  al. ;  compr.  al.  (or  cere 

Compr  aaaion 
Twtot  aiaaraa 


(K.  Vat  '.aaVV, 

Oiida  Um  (at  tarminala) 
Oxida  film  (at  tarminala) 


Oxide  film  B  O. 
Oxide  film  B  O. 
2 

Oxide  film  B.  O 


Oxide  film  (each  and) 


Jeffery-Dewitt  C-300;  atrain  Ohio  Bnaa  No  70,231 
Jaffa^-Dewitt  (>200;  atnin  D-30k 
Jaffary-Dawitt  C-200;  atnin  D-306 
Jeffery-Dewitt  C-20L  atnin  D-JM 
Jaffary-Dewitt  O20fi^  atnin  D-306 
Jeffery-Dewitt  F-200;  atnin  8-W 
Jaffary-Dewitt  0200:  atrain  8-WO 
Jeffery-Dewitt  O200;  atnin  8-400 
Jaffary-Dewitt  C-200;  atnin  8-400 


Twiat  aleavea 
Twiat  tleavaa 
Tariat  aiaaraa 
Twiat  aiaaraa 
Twiat  aiaaraa 
Tariat  aiaaraa 
Twiat  alaavn 
Twiat  aiaaraa 
Compreaaor  jointa 


\Ki 


Ohio  Bnaa  No.  70,731, 434" 


Slaava  eompnaaion 


No.  25,622 
No.  25,622 
No.  25,622 
No.  10,566 
No.  25,622 
10,566,  I2.r 
No.  25,622 
No.  12,464 
No.  25,622 
No.  29,210 
.No.  29JI0 
.No.  25,622 
.40.  25,620 
No.  25,622 
So.  25,622 
No.  25,622 
12,552 
No.  10.566 
40.25,622 
1*.  25,622 
in  2S>22 


enaioD 
12,552 
No.  25,622 
■ion 
non 

No  2,300 
.  7,500^0-2 
No  2,300 
n  No.  25,622 
No  25,622 
n  No.  25,622 
No.  25,622 
lion 

D  No  26,522 
No.  25,622 
lion 


Ohio  Bnaa 
Ohio  Braaa 
Ohio  Bnaa 
Ohio  Bnaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Bnaa 
Ohio  Braaa 
Ohio  Bnaa 
Ohio  Braaa 
Ohio  Bnaa 
Ohio  Bnaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Bnaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Bnm 


Ohio  Bnm 
Ohio  Bnm 
Ohio  Bnm 
Ohio  Bnm 
Ohio  Bnm 
Ohoi  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
J.-D  ;  O.  B. 
Ohio  Bnm 
Lapp;  W'hae 


O.  B.;  W'hae 
Ohio  Bram 
Ohio  Bram 
Lapp;  W'hae 
Upp  No  2,300 
Lapp 
Ijocke 

O.  Br^'ha. 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Braaa 
Ohio  Bram 
O.  B.;  W’hae 
Ohio  Bram 
Ohio  Bnm 
Ohio  Bram 

d.B;  Whm;L. 


Flux  control 
15 
15 


Bsbn 

Ohio  Bram 

lion 

Ohio  Bram 

luxpention 

Ohio  Bram 

lion 

O.  B.;  Upp 
O.  B.;  W'hm 
O.  B.;  W'hm 

D  No.  25,622 

lion 

Ohio  Bram 

4o.  6,294 

Upp 

lion 

non 

Ohio  Bram 

Ohio  Bram 

No  25,622 
nsion 

Ohio  Bram 

0.  B.;  W'hm 

pin  diac 

W'hae;  Thomaa 

link 

Thomaa 

d  pin 

Ohio  Bram 

link 

Thomaa 

1  aoeket  eon. 

Ohio  Bram 

M  No  5,600 

Loeka 

c  No  57,139 

Thomaa 

It  diac 

Ohio  Bram 

So  25,622 

Ohio  Bram 

7210 

Loeka 

fo  25,622 

Ohio  Bram 

3166 

WmtinaUum 
Ohio  Bram 

fo.  25,622 

fo  25,622 

Ohio  Bram 

fo  25,622 

Ohio  Bram 

fo  25,622 

Ohio  Bram 

fo  25,622 

Ohio  Bram 

fo  25,622 

Ohio  Bram 

double  nrm 

Ohio  Bram 

lion 

Upp 

Flux  control 

24 

Ohio  Bram  flux  control 
24 
24 
24 
24 

Special 

17 

17 

24 

15 


Thomaa 

Thomaa 
Ohio  Br 
Thomaa 
Thomaa 
Thomaa 
Thomaa 
Loeka  No. 
Thomaa 
Thomaa 
Thomaa 
Thomaa 
TboaM 
Ohio  Braa 
Thomaa 


No.  10,684,  F' 
No.  10,084,  F' 
No.  10,084,  F' 
am  No.  11,026 
No.  10,084,  F' 
No.  10,084,  F' 
No.  10,841,  F' 
No.  10,084,  F' 
l3,4l6-(3-3.  F' 
No.  10,041,  F' 
No.  10,041,  F' 
No.  10,084,  F' 
No.  10,041,  F' 
No.  10,041,  F' 
a  No.  1 1,530.  F' 
No.  10,091,  8" 


Thomaa  No.  10,009,  F' 
Ohio  Bram  No.  1 1,536,  F' 
Thomaa  No.  10,009,  8" 


Ohio  Bram  No. 
Ohk>  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
Ohio  Bram  No. 
W'hm  503,759;  O. 


70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
B.  70,756 


Thomaa  No.  10,004,  6" 


Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Barm  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Oyio  Bram  No.  70,756 
Ohio  Bram  No.  70,756 
Wmt  No  503,759;  Ohio  Bram  No  70,756 


Tie  wire  Ohio  Bram  No.  11,543  on 
dead-enda  and  cornen 

Lapp  No.  5,573 
Lapp  No.  5,573 
Croaby 

Locke  No.  6,451-0-1 
Ooaby 

Tie  win  Ohio  Bram  No.  11,543 
Ohio  Bram  No.  70,701  with  arcing  hor  a 
Tie  win  Ohio  Bram  No.  1 1^3 
Ljy>p  No.  5,573 
Ohio  Bram  No.  M,244 
Tie  win 

Tie  arin  Ohio  Bram  No.  11,543 
Ohio  Bram  No.  70,249;  11,543 
Ohio  Bnm  No.  ^,249 
Tie  win  Ohio  Bram  No.  11,543 
Tie  win 
Tie  win 

Ohio  Bram  No.  70,249 
Ohio  Bram  No.  7D,2W 
Tie  win  Ohio  Bram  No.  1 1,543 
Ohio  Bram  No.  70,249 
Tie  win  Ohio  Bram  No.  11,543 
Tie  win 

Ohio  Bram  No.  70,249 
Lapp  No.  5,573 
Ohio  Bram  No.  70,249 
Ohio  Bram  No.  73,430 
Ohio  Bram  No.  70,249 
Tie  win  Ohio  Bram  No.  1 1,543 


Stmvm 

Aluminum  call 

Sharm 

Oxida  (Um 

G  E. 

Twiat  alaarm 

Aluminum  call  at  enda 

G.  E. 

Twiat  aiaaraa 

AtbmiMun  aaff  at  enda 

O  E 

flkarm 

Aluminum  call ;  ox.  film 

O.  E 

Slaeraa 

Aluminum  cell; OK.  film 

G  E 

Twiat  alaarm 

Aluminum  cell;  ox.  film 

G.E 

SHarm 

Aluminum  call 

O  E 

Slaarm 

Aluminum  cell;  ox.  film 

OE. 

Saamlam  alaarm 

Aluminum  cell 

GE 

Twiat  alaarm 

Twiat  aaamlmx  alearar 

Oxide  film 

G  E 

Slaarm 

Oxida  film 

G  E 

Aluminum  alaarm 

OxkU  film 

G  E 

Slaarce 

Alununum  call 

G  E 

Compraaainw  joint 

Aluminum  call 

G  E. 

aUovm 

Aluminum  call 

G  E. 

BUarm 

iUnmtnum  aall 

G  E. 

BMarm 

Aluminum  call 

G  E 

Maaraa 

Aluminum  call 

G  E 

TtHMaSaaraa 

Aluminum  call 

G  E 

TwfMffearm 

Alnmlnum  call;  oxide  film 

ra  F 

Bearm 

Aluminum  call ;  oxida  film 

Q  E 

Twiat  Maerm 

Oxida  film 

G  E 

Twiat  alaarm 

Oxida  film 

G  E 

Twiat  alaarm 

Oxida  film 

O  E 

Twiat  alaarm 

Oxida  film 

0  E 

Drawn  alaara 

Oxida  film 

G  E 

TwMtMaarm 

Oxida  film 

O  E 

Twiifi  ileeTee 

Auto-ralra  and  oxida  film 

Wua;OE 

1  alaeraa  and  drawn  almrm 

Auto-rnlra 

K'ham 

Twiat  alaarm 

Auto-ralra  and  oxide  film 

W'taa:G  E 

Twiat  Maerm 

Oxide  film 

G  E 

Twiat  aiaaraa 

Oxida  film 

G  E 

Twiat  alaarm 

Oxida  film 

0.  E 

Drawn  alaeve 

Oxida  film 

G  E 

Maarm 

Oxida  film 

G  E 

Slaarm 

Oxida  film 

G  E 

Oxida  film 

G  E 

BUarm 

Oxida  film 

G  E 

SUara 

Sleera 

Oxide  film 

G  E 

Blaeve 

Electrolytic;  oxide  film 

G  E 

Sleera 

Oxide  film 

G  E 

fileeve 

Oxide  film 

G  E 

Slaara 

Oxide  film 

G  E 

Slaere 

Slaare 

Oxida  film:  electrolytic 
Oxida  film 

G  E  .  W  hae 

Siaere 

G  E 

Slaare 

Oxida  film 

O  E 

Sleeve 

EUactrolytic 

G  E 

Oxida  film 

G  E 

Slaare 

Oxida  film 

G  E 

Slaare 

Oxida  film 

G  E 

Oxide  film 

G  E 

Baeva 

Oxida  film 

G  E. 

Thomaa  No.  10,005  and  10,062 

. 4-boit . 

Ohio  Bram  No.  72.366 
Thomaa  No.  I(L002 
Ohio  Bram  No.  72,366 
C»aria-3-bolt,  60-  3F' 
4-boit 


Ohio  Bram  No.  70,755 


Ohio  Bram  No.  11,536 


Ohio  Bram  No  70,755 


Ohio  Bram  No.  11,536 
Ohio  Bram  No.  11,536 


Lapp  No.  511  with  iweing  boraa 


Skara 

Electrolytic;  oxide  film 

O  E. 

Skera 

Electrolytic 

G  E. 

Slaera 

Electrolytic 

W'hae 

■aare 

Oxida  film 

G.  E. 

Skara 

Oxide  film 

G.  E. 

8kare 

Oxida  film 

G  E. 

Skera 

Skara 

Skara 

Oxida  film 

G  E 

Skara 

Oxida  film 

G  E 

Slaara 

Oxida  film 

O  E 

Slaare 

Oxkk  film 

O  E 

Slaara 

Oxida  film 

G  E. 

Twiat  alaara 

Oxida  him 

O  E. 

Twiat  alaara 

Oxida  film 

G  E 

Twiat  alaara 

Oxida  film 

0  E. 

Melntyra  alaara  No.  527 

Oxida  film 

0  E. 

Douhk  bnrral  twiat  alaave 

Aluminum  call;  oxida  film 

0  E 

MolDt)rra  alaara  No.  527 

Oxida  film 

O  E 

3  niotion  alaara 

Oxida  film 

0  E 

Douhk  barrel  twiat  alaara 

Oxida  film;  auto-rnlra 

G  E  ;  W'hae 

Cu.  alaara  aplica 

1  e'lytie;  1  nuto-rnlru;  2  ox.  film 

O  E.  W'baa 

Slaara  apliea 

8.  V.  nuto-rnira 

W'haa 

Slaara  aplioa 

8.  V.  auto-rnlra 

W'hae 

Skara  apliea 

Oxida  film 

0  E 

Cu.  alaara  aplioa 

2  oxida  film;  3  8.  V. 

OE  .W'haa 

Slaara  aplica 

3  aketrolytle;  1  8  V. 

W'haa 

Oi.  alaara  aplica 

2S.  V.;  4al  aetnilytie;  3oxida  film 

W'ha^O.E. 

Saara  aplioa 

Eketrolytic 

W'baa 

Cu.  akava  aplioa 

Oxida  film 

O  E 

Cu.  alaara  aplica 

Oxida  film 

0  E 

Skara  apbaa 

Oxida  film 

O.  E 

SpUaing  aiaaraa 

Oxida  film;  nuto-rnlra 

O.E.;  W'haa 

etK-h  inaulator  atring. 


BAST  NOBTH  CBNTBAL-  ConUnued 

No  of. 

Line 

142,  143,  150  (Northern  Siatm  Pwr.  Co.  of  Wieoonain)  Rebuilt  latta^ear. 

144  (Nortbarn  Statm  Pwr.  Co.  of  Wiaoonain)  line  to  Eau  C^n  Sand  A  Gnvel  Co.,  13  2  kr.  Trnmm  rirar  arith  thia  Cfrouit. 

146  (Northern  Stetm  Pwr.  Co.  of  Wiaoonain)  4  ateel,  614  wood.  2  iron. 

156  (Northarn  Statm  Pwr.  Co.  of  Wiaeonain)  Thia  line  oontacta  (or  4.4  milm  on  Sparta— Viroqua  line,  not  ineludod  hare. 

157  (Northern  Statm  Pwr.  Co.  of  Wiaoonain)  2 — 69  kr.,  1—2,300  rolta,  3  pham. 

160  (Northern  Statm  Pwr.  Co.  of  Wiaoonain)  Contact  ^02  milm  on  Menomonie— Rad  Wing  line. 

161  (Ni^hem  Statm  Parr.  Co.  of  Wiaoonain  24  7  milm  of  1—69  kr.  circuit,  joint  linm:  4  4  milm  2—69  kr.,  2.5  miltt  1—69  kr.  and  1—6.9  kr.;  double 

cinuit  of :  69  kv.  from  Sparta  to  a  point  4.4  mUm  aoutb,  69  kr.  and  6  9  kr.  from  Junction  of  Malvina  line  oa  69  kr.  to  Caahton  Joitetfam.  2.5 
milm  joint  line. 

162  (Northern  Statm  Parr.  Co.  of  Wiaoonain)  6.3  milm — 4  kr.  and  69  kv.;  15  2  milm— 13  2  kr.  and  69  kr. 

163  (Northern  Statm  Pwr.  Co.  of  Wiaoonain)  Joint  linm:  7.25  milm  69  kr.  and  2  3  kv.,  16  60  milm  69  kv.,  3.5  atilm  69  kr.  lutd  13  2  kv. 

179  (Wiaoonain  Public  Sarrioe  Carp.)  Six  milm  built  in  1910. 

165  (Wiaoonain  Public  Service  Corp.)  4  milm  built  in  1926. 


uaed,  5  unite  on  line  and 
iiaed). 


SuapctMm  No  25.622 
Huaponotoo  No  25.622 
Buoponotoo  No.  25.622 
Suaponoion 
BuapoMioo  No.  25,622 


Jafl«ay-Dawitt  A-257 
Joff«ry-Dawttt  A-257 
Jaff*r>"D**i5t  A-257 


Pin 

Pin 

Pin 

Pin 

PraoUin  tuapenaton 
Pin 


Hawlott 

Hawiatt 

Hawiatt 

Hawiatt 

Can .  cap  boll  and  anckat 


No  25,622 

No  2,0*4  and  No  5,960 
No  25,620 
No  5,960 


.iaAary-Dawitt 
Cap  and  pin 


BAH  auapanaion  No  16,400 
BAB  (uipanaion  No.  18.400 
No  25,620 

BAB  auapmaion  No.  18,400 


Jalfary-Dawitt 

Suapanaion 

Koapanaion 

Buaponaion 

Buapanaioa 

Suapanaion 

Buapaoaion 

Suapanaion 

Suapanaion 


Suapanaion  No  25,622 
Suapanaion  No.  25,622 
Oliio  Braaa  No  25,622 
Suapanaion  No  10,566 
Suapanaion  No.  25,622 
Suap  No  10,566,  12,464;  25,622 
Suapanaion  No.  25,622 
Suapanaion  No.  12,464 
Suapanaion  No.  25,622 
Suapanaion  No.  29,210 
Suapanaion  No.  29,210 
Suapanaion  No  25,622 
Suapanaion  No  25,620 
Suapanaion 
Suapanaion  No  25,622 
.Suapanaion  No  25,622 
Pin  No  12,552 

Suap.  No.  10.566,  25,622;  29,219 
BunpanaioD  No.  25,624 
SuaponaaoB  No.  25,622 
No  12,522 
Pin 

Suap  No  10,566;  No  25,622 


No  25,620 
No  25,620 
No  25,620 
No  25,620 
No  25,620 
No  25,620 
No  25,620 
No  25,620 
No  25,620 
No  25,6X 

No  A-257;  No  25,620 
No  25,620 
No  641;  No  5,960 


Buapauaioo  Hawiatt 
Suapanaion  Hawiatt 


Pin 

Pin 

Pin  No  12,552 
Suapanaion 
Suapanaion 


Suapanaion  No.  7.500--T-2 


Pin 

Suapanaioii  No  25,622 
Pin 

Suapanaion  No  25,622 
Suapanaion 


SuaMtiaion 

Pin 

Pin 

Suapanaion  No  25,622 
Suapanaion 
Pin 
Wn 

Waaonin  pin 
Suapanaion 

Suapanaionj^Waconia  pin 


Ohio  Bnis 
( )hio  Brea 
Ohio  Brsaa 
Waatinwtouaa 
Ohio  Braaa 


Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


Pin 

Sua||anBian 

Pin 

Suapanaion 
Suapanaion  No.  6,294 
Suapanaion 
Suapanaion 
Sua^naion 


Clevia  and  pin  diac 
Hewlett  Link 
Clavia  and  pin 
Hewlett  Link 


Cap  and  Link,  aap  ani^i 
Cap  and  |Sn  diac  No.  5,800 


Mia  pin  amc  nv. 
iod  pin  disc  No.  5/,l^ 
Ball  aockoi  diac 


no 

®u*pez;Bon  No 
6u£pc&MOQ  No.  25.426 

Suapanaion 
Suapenaioo  No  25,620 


Ohio  Braaa 
Ohii.  Braaa 


Waatkichouae 

Ohio  Braaa 


No.  25,622  auapanaion 
No.  25A22  auapanaion 
No.  25,^  auapaoa^ 
No.  25,622  auapanaion 
No  25,622  auapenam 
No.  25,622  auapenaiOD 


Jeffery-Dewitt 

8  and  9(>«) 

Jaflivy-Dewitt  A-^ 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

8and9(>«) 

JeOMT-Dewitt  A-W 

Jeffery-Dewitt 

No 

«ry  -  I!>ewi  tt 

8  and  9(i«) 

Jaffery-Dewitt  A-2S7 

Jeffery-Dewitt 

No 

Ohio  Bmas 

6 

No.  25622  suapenaioo 

Ohio  Bmm 

No 

Ohio  Brass 

6 

No.  25,622  suapanaion 

Ohio  Bmm 

No 

Ohio  Bmas 

6 

Ne.  25A22  auapanaion 

Ohao  Bmm 

No 

Ohio  Bmaa 

6 

No.  25.622  smpensioD 

bhio  Bmm 

No 

E.  8.  auppliaa 

5 

Franklin  tuspenaion 

E.  S  aupplim 

No 

Ohio  Bmaa 

6 

No.  25,622  auapenaton 

Ohio  Bmm 

No 

Thomas 

6 

Hewlett 

Thomaa 

No 

Thomaa 

6 

Hewlett 

Thomaa 

No 

Thomas 

6 

Hewlett 

Tbomea 

No 

Locke 

6 

Hewlett 

Locke 

No 

Ohio  Brass 

6 

Cemented  caip  ball  and  aocket 

Ohio  Bram 

No 

Jaffary-Dewitt 

9 

A-257 

Jeffery-Dewitt 

No 

Ohio  Braaa 

7 

No.  25,622 

Ohio  Bram 

No 

Lapp 

8 

No.  2,0*4  nod  5.960 

Lapp 

No 

Ohio  Brass 

8 

No  25.620 

Ohio  Bram 

No 

Lapp 

7 

No  5.960 

Upp 

No 

Ohio  Braaa 

12 

Strain 

Ohio  Bmae 

No 

Jeffery-Dewitt 

5 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

9 

Jeffery-Dewitt 

Jeffery-Dewitt 

No 

Locke 

II 

Cap  and  pin 

Locke 

No 

locks 

8 

BAS.  suapenaion  No.  18,400 

Locka 

locks 

8 

B.  A  S.  tuapenaion  No  18,400 

Locke 

Ohio  Braae 

22 

No  25,622 

Ohio  Bmaa 

No 

Locks 

8 

B.  A  8.  siiftpenmoD  No.  18.400 

Locke 

W'bec  No  601 

6 

Suspension 

W  hae  No.  631 

No 

Jeffery-Dewitt 

5 

High  atrength 

Lapp 

No 

Jeffery-Dewitt 

8 

Jeffery-Dewitt  auapension 

Jeffery-Dewitt 

No 

Dewitt 

8 

Jeffery-Dewitt  auspenaion 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

8 

Jeffery^Dowitt  tuspentioa 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

8 

Jaffery-Deantt  suapenaion 

Jeffery-Dewitt 

Ne 

Jeffery-Dewitt 

8 

Jeffery-Dearitt  suspension 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

8 

Jeffery-Dewitt  suspension 

Jeffery-Dewitt 

9* 

Jeffery-Dewitt 

8 

Jeffery-Dewitt  auspenaion 

Jeffery-Dewitt 

Mb 

Jeffery-Dewitt 

8 

Jeifery'Dem'itt  ixupentioii 

Jeffery-Dearitt 

Nb 

Ohio  Brass' 

20  to  53 

No.  25,622 

Ohio  Braae 

Ne 

Ohio  Brass 

12 

Suspension  No.  25,622 

Ohio  Braaa 

No 

Ohio  Brass 

12 

ffuapenaion  No.  25.622 

Ohio  Bmaa 

No 

Ohio  Braaa 

6 

Ohio  Bmas  No.  25,622 

Ohio  Bmaa 

No 

Ohio  Braaa 

8 

Suspension  No.  10,566 

Ohio  Braaa 

No 

Ohio  Bmas 

12 

SuipanaiOD  No.  23,822 

Ohio  Braaa 

No 

Ohio  Braaa 

10-12 

SuspenaioD  No.  10,566,  12,464 

Ohio  Braaa 

No 

Ohio  Brass 

12 

Suspension  No.  25,622 

bhio  Bram 

No 

Ohio  Braaa 

10-12 

Suapenaion  No.  12,464 

Ohio  Braae 

No 

Ohio  Bmaa 

10-12 

Suspension  No.  25,622 

Ohio  Braaa 

No 

Ohio  Bmaa 

II 

Suspension  No.  29,210 

Ohio  Braaa 

No 

Ohio  Bmaa 

11-12 

Suspension  No.  29,210 

Ohio  Bmaa 

No 

Ohio  Bmaa 

12 

Suapenaion  So.  25,622 

Ohio  Braaa 

No 

Ohio  Bmaa 

11-12 

Suapenaion  No.  25,620 

Ohio  Brass 

No 

Ohio  Bmas 

II 

SuapenaioD  No.  25,622 

Ohio  Braaa 

No 

Ohio  Bmaa 

10-12 

Suspension  .No.  25,622 

Ohio  Brass 

No 

Ohio  Braaa 

12 

Suapennon  .No.  25,622 

bhio  Braae 

No 

Okm  HrmM 

1 

Pin  No  12,552 

Ohio  Braaa 

No 

Ohia  Bram 

10-12 

Bwapemton  No.  10.566 

Ohio  Braaa 

No 

Ohio  Baam 

(2 

HiTaaairui  NOt  25,622 

Ohio  Brass 

No 

Ohio  Bmm 

10-12 

Siaapenaaon  No.  25,622 

Ohio  Bmas 

No 

Ohio  Bmae 

7 

SuspensioB  No.  25,622 

Ohio  Braaa 

No 

Ohio  Bmas 

Na 

Ohio  Bmaa 

12 

Suapenaion  .No.  12,464 

Ohio  Braaa 

No 

Ohio  Bmaa 

10 

No.  25  620 

Ohio  Bmas 

No 

Ohio  Bmaa 

to 

No  25,620 

Ohio  Brass 

No 

Ohio  Bmaa 

10 

No  25.620 

Ohie  Braaa 

No 

Ohio  Braaa 

10 

No  25.620 

Ohio  Bmm 

No 

Ohio  Bmaa 

10 

No  25  620 

Ohio  Brass 

No 

Ohio  Bmas 

10 

No.  25.620 

bhoi  Bmas 

No 

Ohio  Braaa 

10 

No.  25,620 

Ohio  Braaa 

No 

Ohio  Braaa 

II 

No.  2.<.620 

Ohio  Brass 

No 

Ohio  Braaa 

10 

No.  25  620 

Ohio  Brass 

No 

Ohio  Bmas 

10 

No  25,620 

Ohio  Brass 

No 

J  -D  ;0  B 

0-10 

No.  A-257;  No  25,620 

J.-D.;  O.  B. 

No 

Ohio  Bmaa 

10 

No  25.620 

Ohio  Brass 

No 

W'hae;  l.app 

10 

No  641;  No  5,960 

Lapp;  WhM 

No 

Thomaa- 

5 

SuaiienBion  Hewlett 

Thomas 

No 

Thomaa 

7 

Suftpentioo  Hewlett 

Thomas 

No 

O  B  :Wbae 

l;6(«) 

Pin,  auapension 

O.  B.;  W’hae 

Ohio  Brass 

l;6(*‘) 

Pin  No  12,552 

Ohio  Braaa 

Ohio  Brass 

l;6(*<) 

SutpeneioD  No.  25,622 

bhio  Brass 

Lapp;  W'hee 

6 

Suapicnsion 

Upp;  W'hae 

O  :  I<app 

5 

Suspension 

Lapp  No.  2,300 

7 

Suipeneion  No.  2,i00 

Upp 

Locke 

9 

Suapenaion  No.  7,500-  G-2 

Locke 

7 

mispenaioD  No  2,3QU 

Upji 

O  B  :  Whae 

l;6(»‘) 

Pin*  auspensioQ  No.  23,622 

0.  B.;  W’hae 

Ohio  Brass 

6 

Suspension  No.  25,622 

Ohio  Braae 

Ohio  Brass 

l;6(«») 

Pin,  tutpenBioD  No.  23.622 

Ohio  Braae 

Ohio  Brass 

6 

Suapenaion  No  25.622 

bhio  Bmae 

Ohio  Bmaa 

6 

Suapenaion 

Ohio  Brass 

Ohio  Bmaa 

2(«) 

Pin 

Ohio  Braaa 

O  B  ;  Whae 

1;  6(«‘) 

Pin.  auspenaion  No  26,322 

O.  B.;  W’hae  » 

Ohio  Braaa 

9 

Suapenaioo  No.  23,622 

Ohio  Braaa 

Ohio  Brass 

6 

Suapenaion 

Ohio  Braaa 

Ohio  Braaa 

6(»M 

Pin,  auipcnsion 

Ohio  Braaa 

O  B  .  W  hae;  La 

1 

Wncor.ia  pin  0.  B.;  Whae;  L. 

Ohio  Brass 

6 

Suapenaion 

Ohio  Brass 

Ohio  Braaa 

6 

Suspension 

Ohio  Brass 

Ohio  Bmas 

l:6(»M 

Pin  No  12,552  suapenaion 

bhio  Brass 

Ohio  Braaa 

5 

Suapenaion 

O.  B.:  Upp 

O  B  ;W'bae 

l;6(««) 

Pin,  auapenaion  No  25,622 

O  B.;  W’^ 

O  B  ;W'hae 

2(«) 

Pin 

0  B.;  W’hae 

Ohio  Braaa 

6 

Suapenaion 

Ohio  Brass 

l-epp 

6 

Suapenaion  No  6,294 

Upp 

Ohio  Bmas 

6 

Suapenaion 

Ohio  Bmaa 

Ohio  Bmaa 

9 

Suspension 

Ohio  Brass 

Ohio  Braaa 

9 

Suapenaion  No  23,622 

Ohio  Brass 

O  B  ;  W'has 

i:6(*«) 

Pin.  auspenaion 

0  B.;  W’hae  .. 

Whae;  Thomas 

6 

Clevia  end  pin  disc 

W  hae;Tbomas 

Thomaa 

6 

Hewlett  link 

Thomaa 

Ohio  Bmm 

6 

Clevis  end  pin 

Ohio  Bram 

Thomas 

5 

Hewlett  line 

Thomaa 

O.  B.;Thomm 

Cep  end  pin;  bell  aocket  con. 

Ohio  Bmaa 

Locks 

6 

Cep  end  pin  disc  No.  5,809 

Locks 

Thomas 

6 

Cep  end  pin  diac  No  57,139 

Thomas 

Ohio  Brass 

5 

Ball  aocket  diac 

Ohio  Bram 

SuapoMion 

Pin  No 
Suaponaion 
Pin  No 
Suapanaion 
Tin  No 
Suapenaion 
Rn  No 
Suaponaion 
Suapmaion 
Pin  No 


No.  25,622 
7,210 

No  25,622 
).I66 

No  25,822 
10,748 
No  25,622 
10,746 
No.  25,622 
No  25.622 
10.740 


Ohio  Bmaa 
Locke 
Ohio  Bmaa 
Waatinatouaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 


2  (doubled  armad) 


2  (doubled  armad) 
6 
5 
5 

5 

6 
6 
2 


Suapenaion  No  25,622 
Pin  No  7210 
SuapenaioD  No  25,622 
nnNo  3166 
SutpenaioD  No  25,622 
Suapenaioii  No  25,622 
SutpanaiuD  No.  25,622 
Suapanaion  No.  25.622 
Suapanaion  No.  25,622 
Suapanaion  No  25,622 
Pin  No  10,748,  doubit  arm 


Ohio  Bmaa 
Locka 
Ohio  Bmaa 
Wattini^uae 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 
Ohio  Bmaa 


BAST  NORTH  CBNTBAL  ConUnMMi 


(lIliiMMa  Uer  Pwr  Co.)  ritimetc  2. 

(.  llinuia  Northern  Utililiee  Co.)  Ullimnte  2 


Illinois  Northern  ITtilitiee)  In  1929  tbie  line  eill  be  cheopd  to  132  kv  by  addinf  4  J.-D  unila  to  eerh  inauUtor  atrinc 
ullinoM  Pwr  A  lA  Corp  )  8  6  milea  I  P  A  L  Corp  and  4  milea  Union  Eler.  Co  of  III. 
illlinoia  Pwr  A  Lt.  Corn  )  380.000  volta  dry  flaahover,  305,000  rolta  dry  flaabover. 

(Public  .ServKW  Go  of  Northern  lllinoia)  Two  on  Uiwem  availmble,  oaa  in  uae,  one  on  poiee. 


Public  Service  Cki  of  .Vortheru  Illinoia)  Over  each  circuit. 

iPubiic  Service  Co.  of  Northern  Illuioia)  Line  No  6581  on  awioe  tower  line  aa  line  No  6582. 

Public  ServKW  ('o.  of  Nortliem  Illinoia)  To  Kvanaum  in  1924,  to  City  limita  in  1927. 

.Public  Service  t.>>  of  Northern  Illinoia)  Line  No  1601  on  aame  lower  line  aa  line  No.  1602 
(Public  Service  Co  of  Nurtlwrn  Illinoia)  See  footnote  19. 

(Tbe  Detroit  Ediaun  Co.)  Per  Circuit.  > 

(T^  Detroit  Kdiaon  Co.)  Aiichora  included.  j 

(  Ttw  Detroit  h^iooa  0>.)  To  be  conoarted  ahortly. 

iNorlhero  .Stalea  Pwr  Oa.  of  Wiaconain)  Joant  liar  I  -69  kv.  1—6  9  kv 

(Northern  Statea  Pwr  Cb  ef  Wianinaia)  I  6*  kv  wiwt  6  9  kv 

)t>n  all  new  pole  inatallationa  atandard  conatrurtun  uaed,  5  unita  on  line  and 
6  on  dead  enda  and  oornan  (O  B  No  B.bZl  tuap  uaed) 


Ohio  Bran  No.  T9,iX 
Ohio  Brasa  No.  70,739 


Ohio  Bmaa  No.  70,730 


Ohio  Bmaa  No.  11,541 
Ohio  Braaa  No.  11,541 
Ohio  Braaa  No.  11,541 
Ohio  Braaa  No.  11,541 
Ohio  Bmaa  No.  11,541 
Ohio  Braaa  No.  11,541 


Ohio  Bm« 
Jaffery-Dewitt 
Ohio  Bmaa 


Ohio  Braaa  No.  73,179 
Jaffery-Dewitt  CH  200  and  8  400 
Ohio  Brnae  No.  73,179 


Ohio  Bmaa  No.  11,541 
Ohio  Bmaa  No.  11,541 
Ohio  Bmaa  No.  11,541 
Ohio  Bmaa  No.  11,541 
Ohio  Bmaa  No.  11,541 
Ohio  Braaa  No.  11,541 


Thomaa  No.  10,092;  atmin  Ohio  Braaa  11,321 
Thomaa  No.  10,092;  atrain  Ohio  Braaa  ll,M 
Thomaa  No  5,717  atmin  Ohio  Bmaa  70^1 
Thomaa  10.092;  Locke  3,045;  Ohio  Bmaa  ^231 
Ohio  Bmaa  Noa.  70,ni ;  70,249;  70,250 


Jaffery-Dewitt  C  200;  Jeffery-Dewitt  D  306 


Spec^  deeign 
Special  deeign 


Special  deeign 


Ohio  Bmaa  No.  73,511,  I3H'' 

Ohio  Bmaa  No  70,731,  70,231, 9*4",  I2T8" 
Ohio  Bmaa  No.  11,041,038" 

Ohio  Bmaa  No.  ^,037;  Ohio  Bmaa  73,509 


Ohio  Bmaa  flux  oontrola 


Thomaa  No.  10,091  auapanaion,  0" 


Locke  trunnion 


Ohio  Bmaa  No.  70,756  and  No.  71,091 
Ohio  Braaa  No.  72,703  and  No.  70,756 
Ohio  Bmaa 

Locke  No.  1 18  Univeraal 


Jeffery-Dewritt  C-300;  atmin  Ohio  Bmaa  No  70,231 
Jaffny-Dawitt  0200;  atmin  D-3M 
Jaffery-Dewitt  C-M;  etmin  D-306 
Jeffery-Dewitt  C-20^  atmin  D-306 
Jaffery-Dewitt  C-20O;  atmin  D-306 
Jeffery-Dewitt  F-200;  atmin  S-^ 
Jaflary-D^tt  C-200:  atmin  S-400 
Jaffery-Dewitt  C-200;  atmin  3-400 
Jeffery-Dewitt  C-200;  atrain  S-400 


Ohio  Bmas  No.  70,731,  944'' 


Flux  control 
15 
15 


Flux  control 

24 

Ohio  Bmm  flux  control 
24 
24 
24 
24 

Special 

17 

17 

24 

15 


Thomaa  No.  10,009,  If' 
Thoama  No.  10,009,  V' 
Thomaa  No.  10,009,  0" 
ObioBramNo.  11,026 
Thomaa  No.  10,000,  8" 
Thomaa  No.  10,009,  ff' 
Thomaa  No.  10,091,  0" 
Thomaa  No.  10,009,  If' 
Locka  No.  13,916-0-3, 9" 
Thomaa  No.  10,091,  If' 
Thomaa  No.  10,091,  If' 
Thomaa  No.  10,009,  8" 
Thomaa  No.  10,091,0" 
Thomaa  No.  10,091,8" 
Ohio  Braaa  No.  1 1,538, 9" 
Thomaa  No.  10,091,  8" 


Thomaa  No.  10,089,  V 
Ohio  Bmaa  No.  11,538,9" 
Thomaa  No.  10,089, 1" 


Thomaa  No.  10,089,  8" 


Ohio  Braaa  No. 
Ohio  Bmaa  No. 
Ohki  Bmaa  No. 
Ohk>  Braaa  No. 
Ohio  Braaa  No. 
Ohh)  Braaa  No. 
Ohio  Braaa  No. 
Ohio  Bmm  No. 
Ohio  Bmm  No. 
Ohio  Bmm  No. 
Ohio  Bmm  No. 
Ohio  Bram  No. 
W’hae  503,759;  O. 


70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
70,756 
B.  70,756 


Ohio  Bmaa  No.  70,756 
Ohio  Bmaa  No.  70,756 
Ohio  Baraa  No.  70,756 
Ohio  Bram  No.  70,756 
Ohio  Bmm  No.  70,756 
Ohio  Braaa  No.  70,756 
Ohio  Bmaa  No.  70,756 
Ohio  Bmaa  No.  70,756 
Ohio  Bmaa  No.  70,756 
Ohio  Bmaa  No.  70,756 
Oyio  Bmaa  No.  70,756 
Ohio  Braaa  No.  70,756 
Wmt  No  503,759;  Ohio  Braaa  No.  70,756 


Tie  wire  Ohio  Bmm  No.  1 1,543  on 
dead-enda  and  oomera 


Lapp  No.  5,573 
Lapp  No.  5,573 


Lapp  MO.  5,573 
Croaby 

locke  No.  8,451 — 0-1 
Croaby 

Tie  wire  Ohio  Bmaa  No.  1 1,543 
Ohio  Braaa  No.  70,701  with  arcing  hor  a 
Tie  wire  Ohio  Bmae  No.  I  iTJlJ 
Upp  No.  5,573 
Ohio  Bmae  No.  ^,249 
Tie  wim 

Tie  wire  Ohio  Bmae  No.  11,543 
Ohio  Braae  No.  70,2^;  11,543 
Ohio  Braaa  No.  ^,249 
Tie  wire  Ohio  Braaa  No.  1 1,543 
Tie  wire 
Tie  wire 

Ohio  Braae  No.  70,249 
Ohio  Braaa  No.  70,2^ 

Tie  wim  Ohio  Bmm  No.  1 1,543 
Ohio  Bmm  No.  70,249 
Tie  wire  Ohio  Bmm  No.  11,543 
Tie  wim 

Ohio  Bram  No.  70,249 
Lapp  No.  5,573 
Ohio  Bmaa  No.  ^,249 
Ohio  Bmaa  No.  73,430 
Ohio  Bmm  No.  70,249 
Tie  wim  Ohio  Bmaa  No.  11,543 


Thomaa  No.  10,005  and  10,062 


4-bolt 

Ohio  Bmm  No.  72,366 
Thomaa  No.  10.002 
Ohio  Braaa  No.  72,366 
(nevia-3-bolt,  68^  30" 
4-bolt 


Ohio  Bmaa  No.  70,755 
Ohio  Bram  No.  i  i  ,5M 
Ohio  Braaa  No.  11,538 
bUo  Bram  No.  70,755 


Ohio  Braaa  No.  11,538 
Ohio  Braaa  No.  11,538 


Lapp  No.  511  with  arcing  homa 


■AST  NOBTH  CBNTBAL  ConUnucd 

No  of. 

Line 

142,  143,  150  (Northern  Statm  Pwr.  Co.  of  Wiaoonein)  Rebuilt  latteryear. 

144  (Northmn  Stntee  Pwr.  Co.  of  Wieconain)  Line  to  Elau  Claire  Sand  A  Gmvel  Co.,  13.2  kv.  iToeam  river  i 

146  (Northern  Statm  Pwr.  Co.  of  Wiaoonsin)  4  ateel,  614  wo^,  2  iron. 

156  (Northern  Statm  Pwr.  Co.  of  Wiaeonain)  This  line  oontacta  for  4.4  milm  on  Sperts— Viroqua  line,  not  i 

157  (Northmn  Statm  Pwr.  Co.  of  Wiaconain)  2—69  kv.,  1—2,300  volta,  3  phaae. 

160  (Northern  Statm  Pwr.  Co.  of  Wisconsin)  Contact  lif  0.2  milm  on  Menoinonie— Red  Wing  line. 

161  (N(^bmn  Statm  Pwr.  Co.  of  Wisconsin  24  7  milm  of  1—69  kv.  circuit,  joint  lines :  4  4  milm  2—69  kv.,  2 

circuit  of:  69  kv.  from  Sparta  to  a  point  4.4  milm  aoutb,  69  kv.  and  6  9  kv.  from  Junction  of  Melvini 
milm  joint  line. 

162  (Northern  Statm  Pwr.  Co.  of  Wiaoonein)  8.3  milea — 4  kv.  and  69  kv.;  15  2  milea— 13  2  kv.  and  69  kv. 

1^  (Northern  Statm  Pwr.  Co.  of  Wiaooiisin)  Joint  linm:  7.25  miles  69  kv.  and  2  3  kv.,  16  flO  milm  69  kv.,  1 

179  (Wiaeoosin  Public  Service  Corp.)  Six  milm  built  in  1910. 

185  (Wisconsin  Public  Service  Oorp.)  4  miles  built  in  1926. 


CbniarmimBl 


Twiat  ■lacvM 
TwMiImtm 
Twiat  tlaarea 
Twiat  aleaTM 
Twiat  alearaa 
Twiat  alearM 


I  oxide  61m;  I  a.  v. 

)  oxide  BIm 
I  oxide  Sim;  2  a.  r. 
Uxide  BIm  (each  and) 
3  oxide  BIm 
Uxide  film  (each  end) 


Hydraulic  oompraaaion 
Cu.  alaaTaa  twiatM  4  times 
Hydraulic  oompreaaion 


Uxide  BIm 
Oxide  film 
Oxide  film 


Copperweld  strand 

31s 

• 

Driven  iron  pipe 

Copperweld  strand 

31s 

I 

Driven  iron  pipe 

Copperweld  stran 

31s 

'  1 

Driven  iron  pipe 

Galvanised  steel  sir. 

H 

1(»») 

No.  2  eu.  at  diagonal  comers  of  lower 

Galvanised  steal  sir. 

H 

U”) 

No.  2  eu.  at  diagonal  comers  of  tower 

Galvanised  atml  str. 

33 

l(*») 

No.  2  eu.  at  diagonal  comers  of  tower 

Weatindmwaa  oarriar  eurraat 
Waatiailmaaa  earriareurraat 


Waatiailmaaa  earriareurraat 
Weatinriawaea  eanriar  eurraat 
Weatiadmuaa  earriar  eurraat 
Waatinshouaa  earriar  eunaat 
Waatinghouaa  earriar  eurraat 


Carrier  eurraat  and  talaphoaa 
Carrier  eurraat  aad  talaphona 
Carriar  eurraat  aad  talapheaa 


Twiat  aleevaa 
Tsriat  alaarea 
Tsriat  alaerea 
Twiat  aleevaa 
Twist  alaevea 
Twiat  aleevex 


Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 


Wasti  ntbouaa  earriar  eurraat 
Weatincbouaa  earriar  eurraaU 
Waatiochouae  carrier  eurraat 
WaatimhonarxujpTiar  nuTraat 
Waatinghouaa  efiniar  eurraat 
Wastinghouae  earriar  eurraat 


Twist  aUarea 
Twist  aleavas 
CampraaaioB  joint 
Twist  sleeves 
Compraaaad  joint 


Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 


Semens-Martin  ataal 
Siemens-Martin  steal 
Siemens- Martin  steel 
^mens-Martin  atosl 
Siamana-Martin  steal 


No.  2  eu.  spiralled  on  butt  of  poie 
No.  2  eu.  apirallsd  on  butt  of  pole 
Anehora  groundad 
Anehora  grounded 
A  nehors  grounded 


Eq.  A.C.8.R. 


Siaave  eompraaaioD 

iUsvs  eompraaaion 
■aavs  eompraaaion 

Slaavs  eompraaaion 


Oxide  film 
Oxide  film 
Aluminum 
Oxide  film 


A.C.S.R. 

Red  bram 
[^pgira^d 


1  and2(>*) 

Iron  pipe— 2  par  tower 

Carriar  current 

m 

1 

Sharardiaad  rod 

Bell  telapfaona 

•1 

2 

Sharardiaad  rod 

•2 

1 

Cabim  and  rods 

Private  tdephone 

e 

1 

Sherardiaed  rod 

Bell  telephone 

•4 

Driven  pipe 

Wastingboum  oarrim  ounent 

•3 

Oxida  film  (at  terminals) 
Oxide  film  (at  terminals) 


Kaah  pels  tma  vartieal  ground  arira 


Tw.  al.;  compr.  al.  for  eore 
Tw.  al. ;  compr.  al.  for  eore 

CompraaaioB 

Twiat  sleeves 


Oxide  film  B.  O. 
Oxide  film  B.  O. 
2 

Oxide  film  B.  O. 


AC8.R. 
AC.8.R. 
Aluminum 
Copperweld  (30%) 


1 34, MO 
110.000 
134,000  e.m. 
*  Vt?  strand 


2  uopparweld  rods.  H"xW' 
2  eoppanreld  rods.  H"xlO' 


2  eopparweld  rods.  H^xlW 


A.  T.  A  T.  Co.  laasad  line  and  loeal  BaU 
Company  owned  talMhoas 
Carriar  currant  47  K.C. 
Company-owned  telephone 


Oxide  film  (each  and) 


2/10*  I"  galvanised  pipe 


Twist  aleevaa 
Twiat  aleevaa 
Twist  aleevm 
Twist  aleavas 
Twist  slaavaa 
Tarist  aleevaa 
Twiat  sleeves 
Twist  alaevea 
Compraaaor  joints 


No.  14 
No.H 
No.  34 
No.H 

134.340  e.m. 
No.M 
No.H 

134.340  e.m. 
No.  H 


Sleeve  eompremion 


Sleeves 
Sleeves 
Tsriat  aleevaa 
Twist  alaasas 


Aluminum  eall 
Oxide  film 

Aluminum  eall  at  ends 
ARiaMnnm  aaOst  ends 


Sleevas 
Twist  slaavaa 
SHevm 
Sleevm 

Saamlem  aleavas 

Twist  sleevm 
Twist  ammlesa  aleavsr 
Sleevm 

Aluminum  sleevm 
SImvm 

eompraaaion  joint 
SImvm 


ARiaMnnm  aaOst  ends 
Aluminum  eall;  ox.  film 
Aluminum  cell:  oot.  film 
Aluminum  cell ;  ox.  film 
Aluminum  cell 
Aluminum  cell;  ox.  film 
Aluminum  call 


Coppersreld— 7  atr. 


Coppersreld  34  S.T. 


Oxide  film 
Oxide  film 
Oxide  film 
Aluminum  call 
Aluminum  mil 
Aluminum  eall 
Aluminum  soil 


Copgvswd 

Copperwdd 


101,7^  e.m. 
No.  4 


Twist  alsavm 
TwiMalsesaa 


Aluminum  eall 
Aluminum  eall 
Aluminum  eall 
Aluminum  cell ;  oxide  Hm 
Aluminum  mil;  oxide  film 


Twist  aimvm 
Twist  aimvm 
Twist  aimvm 
Twist  alaavm 
Drawn  almvs 


T  srist  aimvm  and  drawn  aim  ve 
Twiat  aimvm 
Tsriat  aimvm 
Twist  almvaa 
Twiat  aimvm 
Drawn  simve 


Oxide  film 
Oxide  film 
Oxide  film 
Oxida  film 
Oxide  film 
Oxide  film 

Auto- valve  and  oxide  film 
Auto-valva 

Auto-valva  and  oxide  film 
Oxide  film 
Oxide  film 
Oxida  film 
Oxida  film 


O.  E 
O.  E 
O.  E 
O  E. 

O.  E. 

O.  E 

W’i>m;O.E. 

Whm 

W-am;O.E. 
O.  E. 

O.  E. 

0.  E. 

Q.  E. 


Copgiraald 


Oxide  film 
Oxide  film 


Oxida  film 
Oxida  film 


Oxide  film 

Electrolytic;  oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 


Siemaoe-Martin  stml 
Semens-Martin  steel 
Semens-Martin  atml 
Semens-Martin  stml 
Semens-Martin  steel 


Semens-Martin  steel 


Oxide  film:  electrolytic 
Oxide  film 


G.E.;W’hae 
G.  E 


Oxida  film 
EUectroIvtic 
Oxide  nim 
Oxide  film 
Oxide  film 
Oxide  film 
(Mde  film 

Electrolytic;  oxide  film 
Electrolytic 
Electrolytic 
Oxida  film 
Oxide  film 
Oxide  film 


Siemens-Martin  steal 
Siemens-Martin  steel 
Siemens-Martin  steel 
Siemens- Martin  steel 
Semens-Martin  steel 
SieoMns-Martin  steel 
Siemena-Martin  steel 
Siemens-Martin  steel 


Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 


Siemens-Martin  steel 
Iron 
Iron 

Siemens-Martin  steel 
Semens-Martin  atml 
Siemens-Martin  steel 
Siemens-Martin  steal 
Siemens-Martin  steal 
SieiMns-Martin  stml 
Semens-Martin  ated 
Siemens-Martio  steel 
Siemens-Martin  steel 
Semens-Martin  steel 
SHmens-Martin  steel 
Siemens-Martin  stml 


H 

No.  4 
No.  4  solid 
M 
31s 
31s 
31 1 
31s 
31« 


Tarist  simve 
Tarist  simve 
Twist  simve 
Melntvro  simve  No.  327 
Double  Darrel  tarist  simve 
McIntyre  slssvsNo.  327 
3-metion  almvs 
Double  barrel  twist  simve 


Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 

Aluminum  cell:  oxide  film 
Oxide  film 
Oxide  film 

Oxide  film;  auto-valve 


G.  E. 

G.  B 
G.  E. 

G.  E. 

G  E. 
G.E. 

G.  E 

G.E.-.W’hm 


Cu.  simve  splice 
Smve  splict 


I  e'lytie;  I  auto-valve;  2  ox.  film  G.E.;  W'bm  Galv.  stml  strand 


Bleovetplim 
Simve  splim 
Cu.  simve  splim 
Sleeve  splim 
Cu.  slmvs  splice 
Simve  splim 
Cu.  simve  splim 
Cu.  sleeve  splim 
SUeve  splim 


8.  V.  auto-valva 
S.  V.  auto-valva 
Oxide  film 
2  oxide  film;  3  8.  V. 

3  sleetrolytie;  I  S.  V. 

2  8.  V. ;  4  el  ectrolytio;  3  oxide  film 
Electrolytic 
Oxide  fim 
Oxide  film 
Oxide  film 


W'hm 
W'bm 
G.  E. 

Q.E.:Whm 
w'bm 
W'hm:G.E. 
Whm 
G.  E. 

G.  E. 

O.  E. 


Galv.  steel  strand 


Splieing  aimvm 


Oxide  film;  auto-vml vs  O.E.;W'hm  , 


river  with  this  etrouit. 


e.  not  included  here. 


3  kv.,  2.3  milm  1—44  kv.  and  1-4.4  kv.;  double 
ielvina  line  on  44  kv.  to  Cmhton  Junction.  2.3 


4  kv. 

4  kv.,  3  3  mtlm  44  kv.  and  13  2  kv. 


2/W  iron  pipm  on  all  toarers  with 
concrete  beam 


Company  telephone 
Carriar  current  telephone 
Carrier  current  telephone 
Carrier  current  telephone 
Carrier  current  telephone 
Company  telephone 
Company  talephone 
Carrier  currant  telephone 
Carrier  current  telephone 


Carriar  current 


Private  telephone;  carriar 
Private  telephone;  carrier 
Private  telephone;  carrier 
Private  telephone;  earriar 
Carriar  current 


Private  telephone 
Laassd  wire  tMephona 
Private  telaphooe 
Private  telephone 
2-wire  polm,  paralleling  line 
None 

2-wire,  polm  paralleling  line 
Nona 

Private  telephone 
Private  telapbone 
Private  telephone 
Private  telephone 
Private  telephone 


Coil  under  pole  butt 


Private  telephone 
Private  telephone 
None 

Private  telephone 


Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 
Grillage  anchor 


Telephone  on  wood  polm 
Telephone  on  wood  polm;  carrier 
Telephone  on  wood  polm 
Telephone  on  wood  polm 
Telephoae  on  wood  polm ;  carrier 
Telephone  on  srood  polm;earrier 
Telephone  on  wood  polm;carrier 
Telephone  on  wood  polm 
Telephone  on  wood  polm 
Talephone  on  wood  polm ;  carrier 
Telephoneon  wood  polm;  carrier 
Telephone  on  wood  polm 
Telephone  on  wood  polm 


Carrier,  private  line 
Carrier  current  telephone 


M"  8.-M. 
No.  6  Cu. 
No.  4  W.  P. 
No.  4  iron 
No.  4  solid  iron 
No.  4  solid  iron 


No.  4  solid  iron 
M"  8.-M. 
M"  8.-M. 
34"  mesmnger 
No.  6  iron 
31s"  8.-M 
34"  S.-M. 
34"  8.-M. 


Bell 

Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  and  private 
Private 

Bell  and  private 
Bell  and  private 
Bell  and  private 


34"  8  -M. 

No.  6  Cu.  on  pole  line 
No  4W.F 
No.  4  galvanised 
No.  4  Cu. 

No.  4  Cu. 

No.  4  W  P 
No.  4  W.  P. 

31s"  S.-M. 

No  4  W.  P. 


Bell  and  pnvate 

B^ 

Bell  and  private 
Bell  and  private 
Private 

Bell  and  private 
Bell  and  private 
Bell  and  private 
Bell  aad  wvate 
Bd 
Bdl 
BeU 
None 

Bell  and  private 
Private  aM  Bell 
Private  and  Bell 
Private  and  Bell 
Nona 


Leiued  telephone 
Leased  telephone 
Leased  tdephone;  carrier 
Leoeed  telephone 
Private  telephone 
Leased  telephone 
Carrier 

Private  telephoneon  leased  pin  spam 


Galvanised  ai^e 
Pipe  grouncT 


Pipe  ground 


Pipe  ground 
Galvanised  angle 
Pipe  ground 


Nona  along  line 
None  along  line 
Two  erire  system 
None  sdong  line 
None  along  line 
None  along  line 
Two  wire,  none  along  line 
Nona  along  line 
None  along  line 
Nona  along  line 
None  along  line 


Wiscottein  telephone 


y 


1  Alwtin,  MiDD -Ohm.  U 

2  CliDton— Dubuqu*  (Via  niiDoia  Sioa) 

3  OintoB— Dubuqu*  (Via  Iowa  Hide). 


RrgiOD. 

Name  at  Company  and  TarminaU  of 
Tranaraiaaioo  Line 


msT  NOBTi  oprnuL 

IttilttM  r*war  A  l^t  Cmrn. 
(lateraUt*  P*war  C«.,  Dai.) 


4  Crocker— Diiai) . 

3  Crocker—  Richland  . 

4  Dixon— -Newbura. 

2  Riehland 'StoutUnd 

<  Lebaaoo— PhiUipaburc 

4  Lebanon— Sieapw. 

10  SlMper— Stoutland 

1 1  Marehfteld—  Phillipaburg 


12  Hartington— O'Naill,  Nebtaa 


13  Alton— Happen . 

14  Keokuk— Louie. . 


13  Orlnnail— Ottuma 
10  Oekaionea  Biepur 
17  EddyrUle — Alma. 


It  Dee  Moinae— Prairie  aty . 
14  Prarie  City— OakakMaa  . . 


(Nlaannri  BertHc  Fewer  Ce.) 


Year  During  which  Line 
waa  Connected 


1428 

Under  ronetruction 
1926 


Under  construction 
Under  construction 
Under  construction 
Under  construction 
Under  construction 
Under  construction 
Under  construction 
Under  construction 


jlwtoraUU  Power  Co.  of  Nebraska) 
Mlsalsalppl  Rirer  Power  Co. 


Clinton— Warrensburg . 

Warrsoaburg— Pleasant  Hill . 


Iowa  Soutbem  L'tIMtIet  Co. 


Dee  Motnes  Bectrtc  Light  Co. 


Mlasoarl  Pwblic  Serrice  Co. 


Kaaaae  City  Power  A  Light  Co. 


Kansas  City — Carrollton . 

hwfhaaaa  Cowaty  Potrer  Transaslssloii  Co. 
St.  Joseph  and  East  Atchison .  . 


The  BmplM  INatrIct  Bee.  Co. 

Hydro— Plant — Oaarh  Beach  and  Joplin . 

Rfrarton,  Kana  — Bwrice.  Kana .  . 

The  Kawsas  Power  A  light  Co. 

Tecumaeh— 2  Miles  East  of  Atchison . 


Kaosas  Utliltiea  Co. 


Pt.  Scott— Crawford  County  Line 


Northern  States  Power  Co. 

No  4  Hiockyards  Hub.— Hagers  l.akr . 


24  No.  6  Rogers  l.ake  Hub.— High  Bridge  Station 

30  No  1 1  Rogars  Lake  Sub.— High  Bridge  Station 

31  No  1 1  Regers  l.oke  Sub.— Minnesota  River. 

32  No.  7  Stockyards  Sub —St  Croix  River. 

35  No  4  Long  Lake  Sub. -Htockyarda  Sub.. 

34  Oak  Park— Twin  City  Forge 

33  Wilson  -Rogers  Lake 

36  Aldrich—  Wilson 


36  Aldrich—  WUson 

37  Aldrich—  Wilson 

38  Riverside— Aldrich  .  . . 

34  Riverside— Aldrich  . 

40  Terminal -Riverside  . 

41  Terminal— Riverside..  _ 

42  Oak  Park— Terminal  . 

43  Rogars  Lake  Tan— Hastings  . 

44  Fanbault— Mankato  . 

43  NorthSeld- Faribault  .  . 

46  Rogm  Lake— NorthSeld 

47  Cannon  Falla— NorthSeld . . 

M  Cannon  Falls— Zumbrota  . 

44  Red  Wing— Cannon  Falls.  . 

to  Mankato-  Watervi'.le  . 

31  Mankato-  Rapidan  . 

32  Rapidan— St.  Jamas.  . 

33  St  Jamas— Mountain  Lake  . 

34  Oil  8w.  No.  3K— New  Ulm  River  Ciroasing 

33  Winthrop  Junction— Franklin... 

36  Winthrop  Junrtioii— New  Ulm.  . . . 

37  Winthrop— Winthrop  Junction. 

31  Young  America— Winthrop  . 

34  St  Cloud- Coon  Rapids.. 


I9D 

1923 
1424 
1424 
I9D 
1290 

1922 

1924 
1924 
1924 
1924 
1924 
1921 
1921 
1917 
1917 
1912 

1909 

1923 

1910 
1912 
1423 
1412 

1923  and  1923 
1916 

1916 

1917 

1917 

1918 

Poles  1924,  Cu.  1917 
1917 

1924 


SOUTH  ATLANTIC 

PeBBsylTMilg  Water  A  Pwwer  Co. 

Holtwood— Baltinxore  (Circuits  Nos.  I  and  2) . 

Holtwood- Baltimore  (Circuits  Nos.  3  and  6) . 

Hnitwood— Coatesville^rcuits  Nos.  13  and  14) . 

Holtwood— Lanoaeter  (Circuits  Nos.  13  and  16) . 

Holtwood— York  (Circuits  Nos.  II  and  12)  . 

The  Potomar  gdlsoB  Co.  and  SnbMdiarles 

't'llliamsport — Cumbarland. 

Williamsport— Roabury.  . 

Virginia  Bertrir  A  Power  Co. 

Richmond — Occoquar 
Richmond— Petersburg 
Petersburg-  HuSolk 

Huff^k-Ncs^k . 

Suffolk- Roanoke  Rapids,  N.  C.. 

Roanoke  Rapids,  N.  C.—Tarboro,  N.  C. 

Suffela-Winfall,  N.  C. 

Tap— Newton  Park,  Substation,  Norfolk  . 

Virginia  Public  Serriee  Co. 

Altavista— Balcony  Falls . 

Altavista— Roanoke  Rapids,  N.  C . 

Charlottesville — Staunton  . .  . 

Charlottesville— Remington  . . 

Ooaben—  Staunton ...  .  . 

Chase  Oty—Oewe .  . 

Halifax-  South  Boston  . 

Monongahela  West  Penn  PubHr  Servlee  Co. 

Rivesville— Hutchinson...  . 

Riveaville— Lake  Lynn 

Rivesville— Grafton . 

Grafton- Flemington 

Howesville-Graiton..  .  . 

Lake  Lynn  -  Howeaville 

Howesville— Oakland  .  . 

Flemington— Buckhannon.  .  . 

Pd7ker»urg— Wbsding  (Marshall  County  Line)  .  . . 


1926,  1928 
1910-1913 
1917-1918 
1923,  1925 
1923 
1927 
1927 
1927 


Duke  Power  Co. 


Columbus  Beetrir  A  Power  Co. 

Bartlett's  Fsrry— Manchester . 

Junction- Bartlett's  Fsrry .  . 

Columbus — Americus . . .  . 

Goat  Rock— Wsst  Point . 

West  Point— Gusseta,  Ala.. . . 

West  Point— Newnan . .  . 

Nswnan— Georgia  Power  Co.  Sub.  . 

Steam  Plant— North  HigUands  Station  .  . 

North  Highlands — Goat  Rock .  . 


Florida  Power  Corp. 

42  Dunnallon— Dunnalloo  Hydro... 

43  Dunncfloo  Hydro— li^is  Steam  Plant... 

44  Leesburg— Ocala— High  Springs 

43  Reddick— Williston . 

46  Tarpon  Springs— Jasper  . 

West  Florida  Power  Corp. 

47  Florida— Georgia  State  Lins— White  Springs,  Florida . 

48  Havana- Tallahassee  . 


Winter  Haven— Dundee  . 
Mulberry— Winter  Haven. 
Tampe— Mulberry..' - 


Taaipa  Beetrir  Co. 


32  ‘Tampa- Pinellas  County  Line  . 


EAST  SOUTH  CINTHAL 
LeilMioB  UtUIttes  Co. 

l.exingtoo  Power  House— Kentucky  Utilities  Cb.  Line.. 

Kentneky  I'ttlities  Co. 

Eorliogton— Motganfield. . 

Earii  ngton — Pad  ucah 
Paducah— Barlow .. . 

Barlow  A  Mound  City,  III.  (Rivsr  Crossing).. 

Dix  Dam— PineviUe .  . 

Kentneky  Hydra  Beetrir  Co. 


Dix  Dam— LexingUm . 

Dix  Dam— Louisvilla . 

Louisville  Gas  A  Beetrir  Co. 

Waterside— Dix  Rivsr  Switchii^  Station . . 

Waterside  Statmo- Shippingport  (Falls  Statioo)  . 


1  Load  Rating  , 

Vintage, 

Cycles 

Steel 

Tovrers 

- r 

Number  of 

'  per  Circuit 
Kva 

Kv.  , 

or  Wood 
Poles  1 

1  per  Tower  i 

(4)  i 

(5)  1 

(6) 

(7) 

(8)  1 

16,000  per  eiro. 
16,000  per  oirc. 
20,000  per  eiro. 
13,000  per  drc. 
3,000  per  elrc. 


13,000 
30,000 
30.000 
30.000 
30,000 
30  000 

(^.  at  6  9  kv. 
Op.  at  22  kv. 


Length  of 
Tower 
Line, 
Milas 

(9) 


Wood  poles 
Wood  poles 
Steel  towers 


Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 


Steel  towers 
Steel  towers 


Wood  poles 
Wood  poles 
Wood  poles 


Steel  towers 
Steel  towers 
Steel  toarers 
Steel  towers 
Steel  towers 


Wood  poles 
Wood  poles 


Wood  poles 
Steel  towers 
Steel  towers 
Steel  towers 
Steel  towers 
Wood  poles 
Wood  poles 
Steel  towers 


60 

Wood  poles 

1 

38  2 

60 

Wood  poles 

1 

130  0 

«D 

Steel  towers 

1 

40  0 

60 

Wood  poles 

1 

32  0 

60 

8t«el  towers 

1 

30  0 

60 

Wood  pole* 

1 

60 

Wood  poles 

1 

6  0 

60 

Both 

1 

II  10 

60 

Steel  towers 

2 

19  30 

60 

Wood  poles 

1 

13  38 

60 

Wood  poles 

1 

8  23 

60 

Wood  poles 

1 

19  19 

60 

Wood  p^es 

1 

20  78 

60 

Wood  poles 

1 

20  14 

60 

Wood  poles 

1 

19  10 

60 

I28.T.:456W  P. 

1 

33  43 

60 

Sted  towers 

2 

1,070 

60 

Steel  towers 

1 

29  9 

60 

Steel  towers 

2 

13 

60 

Wood  poles 

1 

63  3 

60 

Steel  towers 

1 

17  9 

60 

Wood  poles 

1 

9  9 

60 

Steel  towers 

1 

42  1 

60 

Steel  towers 

1 

12 

60 

Steel  toarers 

1 

13 

60 

Wood  poles 

1 

9  3 

60 

Wood  poles 

, 

9  8 

60 

Wood  poles 

1  (ult.  2) 

4  5 

60 

Wood  poles 

1 

46  0 

60 

Wood  poles 

1 

12  0 

60 

Steel  towers 

1  (ult.  2) 

177  4 

60 

Wood  poles 

1 

29.7 

60 

Wood  poles 

1 

16  7 

60 

Wood  poles 

4  3 

60 

Wood  poles 

18  7 

60 

Wood  poles 

26  3 

60 

Wood  ixdes 

IS  4 

60 

Steel  toarers 

2 

4  0 

60 

Steel  towers 

2 

36  6 

60 

Steel  towers 

2 

64  5 

60 

Wood  poles 

1 

23  2 

60 

Wood  poles 

1 

3  S3 

60 

Wood  poas 

1 

87  3 

60 

Steel  towers 

2 

21  4 

60 

Steel  towers 

2 

64  0 

60 

Wood  poles 

1 

2  6 

60 

Steal  towers 

I 

2  37 

60 

Wood  poles 

1 

20  0 

60 

Steel  towers 

1 

40  0 

60 

Wood  poles 

1 

29  0 

60 

Steel  toamrs 

1 

32  0 

60 

Wood  polos 

> 

82  0 

60 

Wood  poles 

1 

16  0 

Wood  poles 

1 

IX  0 

60 

Steal  towers 

1  (ult.  2) 

X  0 

60 

Steel  towers 

2 

60  0 

60 

Wood  poles 

I- 

13.5 

60 

Both 

1 

3  U7  (wood  74) 

60 

Steel  toarers 

1 

4  X 

60 

Steel  toarers 

1 

4  21 

60 

Steel  towers 

1 

2  66 

60 

Wood  poles 

1 

II  89 

60 

Wood  poles 

1 

12  87 

60 

Wood  poles 

1 

2  3 

60 

Steel  towers 

1 

3  0 

60 

Steel  towers 

l-ll0.2-40kv 

4  2 

60 

Steel  towers 

1 

10  7 

60 

Wood  poles 

1 

10  3 

60 

Steel  towers 

1 

3  5 

60 

Wood  poles 

1 

3  0 

60 

Steel  towers 

1 

4  0 

60 

Steel  towers 

1 

24  3 

60 

Wood  poles 

I 

16  6 

60 

Wood  poles 

2 

41  8 

60 

Wood  poles 

1 

13  0 

60 

Steel  towers 

1 

29  3 

60 

Wood  poles 

1 

14  8 

60 

Wood  poles 

1 

23  3 

60 

Wood  poles 

1 

25  6 

60 

Wood  poles 

1 

2  0 

60 

Wood  poles 

1 

II  M 

60 

Wood  poles 

1 

37  80 

60 

Wood  polos 

1 

14  M 

60 

Wood  pdas 

1 

36  3 

60 

Wood  pdss 

1 

X  33 

60 

Wood  pdss 

1 

II  2 

60 

Wood  pdas 

2 

2  0 

60 

Wood  pdm 

1 

31  2 

60 

Wood  pdss 

1 

63  0 

Transmission  Lin 


Stroctarea 

Coadaetara 

Vaight  of  Steel 
por 

Toarar,  Lb. 

(10) 

Number  of 

Towera  Type  of  Tower 

or  Polaa 
per  Mile 

(ID  1  (12) 

Manufacturer  of  Towar 

(IS) 

Material 

(14) 

Croaa  Section  Area, 
Circular  Mila  or  Ouage  No. 

(1$) 

Spacing, 

Inehaa 

(16) 

-  , 

Claaranca  to 
Ground 
Minimum 
Feet 

(17) 

Clearance  to 

Towera  Normal  Normal 

Minimum  * 

Inehaa  ■  Feat  Feat 

(18)  (19)  (20) 

2,400 


$.000 

6,000 


2,000;  $.000 


19 

Wood  polaa 

Wood  polaa 

Rigid 

1$ 

7 

Aermotor 

19 

Polaa 

19 

Polaa 

18 

Polaa 

19 

Polaa 

19 

Polaa 

19 

19 

Polaa 

19 

Polaa 

19 

1$ 

Square 

Riter-Conlay 

6 

Square 

Ritar-Conlay 

18 

18 

18 

20 

8 

A  B  Co.  A.  B.  C.  K.  M,  N.  8.  0 

AnMiiean  Bridge 

6,000;  11,000 
$.$00;  10,000 


4,270 

4.270 

4.270 

4.270 


4.100 

6,000 

4.100 


4,100 

4,100 


22(iiMd.H-4i«aM  \  . 
■term  guy  /  . 

20 

10 


$$ 

7H 


» 

* 

OH 

10 

i4h 

24 

9 

10 
12 
17 
17 
17 
12 
1$ 

21 

20 

20 

6  6 
21 
It 
14 
17 
17 
17 
17 
17 

16  2$ 
1$  2$ 
17 
17 
13 


Pagt-HiU 


Wo«d  pola 


‘‘A.C.’’  luap.,  "B.C."  ttr. 
*4n.  IV  bM* 


Am^aan  Bridgt 
BUw-Kmn 


RylUaby  ttendard 
Bythaby  atendard  $1' 
Byllaaby  ataiidard  $1' 
BylUatm  ■taiMkrd$l' 
iraa,  $0.  $$  and  60*  polaa 
iy  polaa 


Blaw-Knoa 

Blaar-Kma 

Blaw-Knoa 

Blaw-Kaoa 


4-lm,  $1  ft. 
4-lag.  74  ft. 
4-lag.  $1  ft. 

6y  amaU  baaa' 


Blaw-Knox 

Blaw-Knox 

Blaw-Knoa 


4-Iag.  $1  ft. 
4-lag.  $1  ft. 


Aarntoter 
Aar  motor 


Oalv.  ataal  $1'  A-fr 


Induat.  Eng.  A  Salaa 


Siogla  einuit  Montana 
Sinaia  aiKuit  Montana 
Douma  oirouit  Montana 
Singia  eireuit  Montana 


Aluminum 

A.C.8.R. 

A  C  8  R. 


A.C.8.R. 

A.C.8.R. 

A.C.8.R. 

A.C.8.R. 

A.C.SR. 

A.C8.R. 

A.C.SR 

AC8R 


I0$.$$4  No  0 
No.  000 
No.  000 


No  00 
No.  00 
No.  00 
No  00 
No.  00 
No  00 
No  00 
No  00 


96 

72 

106 


280 

400 

7$0 


280 

280 

280 

280 

280 

280 

280 

280 


2U 

6 

20 


2>4 

2J. 

2*. 

2»4 

2>, 

21. 

2<. 

21. 


A.CSR. 

No.  0 

96 

2$ 

20 

280 

2». 

Cu. 

l$$.079 

72 

2$ 

28 

4$0 

1$ 

Cu. 

$00,000 

120 

$0 

4$ 

880 

18  8 

Cu.  atr. 

l$$.079 

96 

2$ 

22 

900-$$0 

6 

Cu.  atr. 

l$$.079 

96 

2$ 

22 

300-  330 

6 

Cu.  atr. 

l$$,079 

96 

2$ 

22 

300-$$0 

6 

H.d.  Cu.  atr. 

l$$.079 

110  hor.,  90  Tort. 

24 

24 

27$ 

4 

A.C.S.R. 

No  0 

144  hor.;  100  rart. 

24 

$6 

660 

12 

A.C.8.R. 

No.  00 

84 

$1 

300 

2H 

A.C.SR. 

No.  OO 

84 

$1 

300 

2Vi 

A.C.RR. 

No.  2/0 

84 

22 

230-300 

2-3 

Cu. 

l$$.079 

130 

2$ 

42 

$00 

1$ 

Cu. 

211400 

132 

27 

4IH 

700 

2$  2 

A.C.RR. 

No.  0000 

96  min. 

18 

$8 

660 

16 

A.C.RR. 

No.  080 

96 

28 

26$ 

$ 

Cu.  7  atr. 

212.000 

126 

24 

$$M 

Towara$8$ 

Towera 

Cu.  7  au. 

212,000 

126 

24 

$314 

$97 

14 

Cu.  7  atr. 

212.000 

126 

24 

43)6 

$08 

16 

Cu.  7  atr. 

212,000 

126 

24 

4316 

618 

17 

A.C.S.R. 

212.080 

132 

24 

$1 

$18 

II 

Cu.  7  atr. 

l$$.000 

120 

24 

$8 

$64 

9 

Cu. 

$  atr.  No.  8 

90 

4$ 

42 

$00 

9  $ 

Cu. 

2I7.$00 

127;  126 

24  $ 

$8 

M 

1$ 

Cu. 

2I7.$00 

120,  120 

26 

72 

$30 

1$ 

Cu. 

2I7.$00 

120,  142 

26 

$8 

408 

7 

Cu. 

2I7.$00 

120,  116 

24  $ 

48 

$00 

4  $ 

Cu. 

2I7.$00 

Tri.  120,  142 

$2 

60 

300 

Cu. 

124.900 

126.  116 

2$  $ 

48 

300 

4 

Cu. 

124,900 

126.  126 

29 

$7 

460 

1$ 

Cu. 

124,900 

li6 

26 

$7 

too 

1$ 

M.h.d.  Cu. 

49,$00 

7$ 

24 

28 

230 

$  $ 

M.b.d.  Cu. 

78.7$0 

7$ 

24 

28 

26$ 

$  $ 

H.d.  Cu. 

78.7$0 

7$ 

24 

28 

27$ 

$  $ 

Aluminum 

211,600 

108 

$0 

42 

800 

1$ 

H.d.  Chi. 

$2,600 

7$ 

24 

28 

238 

4 

Cu. 

$2,600 

70 

24 

42 

26$ 

$  $ 

M.h.d.  Cu. 

72.680 

7$ 

$0 

28 

388 

8 

No.  6  atr.  Cu. 

78.73$ 

72  batwaan  Um 

$4 

27 

$10 

II 

No.  6  atr.  Cu. 

78.73$ 

and  bottom;  R 

$4 

27 

$1(1 

17 

No.  8  atr.  Cu. 

49.1$$ 

batwaan  flaid 

29 

27 

$10 

II 

No.  8  atr.  Cu. 

49,1$$ 

and  road  phaaa 

29 

27 

$10 

II 

No.  9  atr.  Cu. 

$9,300 

29 

27 

$10 

II 

.  $  No.  8  twiatad 

49.327 

A-61.  B-99.  088 

29  4 

27 

$26 

4  7 

.  $  No.  9  twiatad 

$3,016 

A-61,  B-99.  C48 

29  4 

27 

$47 

6 

.  $  No.  8  twiatad 

49.327 

A-ll$.  B-l$6,  (M04 

36  $ 

27 

$11 

$  $ 

.  $  No.  8  twiatad 

49,327 

A-61.  B-99.  C-188 

29  4 

27 

$10 

$  4 

Cu. 

ll$.$04 

II4-I20-I64 

2$  $ 

(Wood  pola) 

480 

8 

10 

10 

74 

74 

74 


MiUikm 

Blaw-Knoa 

Ritar-Oonlay 

Riter-Oonlay 

Ritar-Oonlay 


Aluminum  19  atr. 
Aluminum  19  atr. 


Cu. 

Cu. 


$00,000 

$00,000 


I  $$,22$ 
I  $$,22$ 


84 

100 

120 

120 

120 


29 

4$ 

$$ 

No.  1$.  $$;  16.  4$ 
$$ 


$00 

$00 

700 

TOO 

700 


10  $ 
1$ 


Aluminum 

Aluminum 


No.  4/0 
No.  4/0 


$00 

$$0 


7 

y.  4' 


4.6$0 

$.000 


$.130 


10  8$  H-franM  l-aire. 

9  08  8q.  I -oirouit 

9$  Tangent,  A-frama;  otbara  aq.  I  eireuit 

7  $$  8q.  2-eireuit 

8  $  Sq.  2-eireuit 

10  7  H-frama  l-eireuit 

10.7  H-frama  l-eireuit 

6.1$  Sq.  2-eireuit 


MilUkan 

Arehbold-Brady 

MUlikmt 

Blaw-Knoa 


Lnhigh 


Cu. 

Cu 

Cu 

Cu. 

Cu 

Cu. 

Cu. 

Cu 


l$$J2$ 

ltSA2S 

71  mi.  No.  0:8  mi  No.  00 

l$i.22$ 

I  $$.22$ 

l$$,22$ 

I  $$.22$ 

l$$.22$ 


147 

▼.  96;  h.  I$0 
T.  126:  h.  192 
T.  120;  h  199.  247 
▼.  120;  h  190,  294 
147 
147 

r.  120;  b.  228.  276 


7$0 

660 

$00 

$20 

900 


$  tone 
$  tena 


8$'  high,  20'  aq.  baaa 
8$'  high.  20'  aq.  bam 


Blaw-Knoa 

Blaw-knoa 


A.C.SR. 

A.C.SR. 

A.C8R 

A.CSR. 

A.C.S.R. 


No.  4/0 
No.  $/0 
No.  4/0 
No.  4/0 
No.  4J 
Mo.  all 
No.  $/» 


144 

l$2 

120 

l$2 

130 

IM 

l$2 


$00 

$00 

800 

$00 


4,830 

1,970  (tan  -22,000 


13,000 

Suapanaion  4,$$0 


3,000 

4,000 

$.000 

2,000 


$.000 

$.000 

$.000 


8,18$ 


II  $ 
10 
10 
II 
II 
10 
844 


14  I 
18  6$ 
1$  $1 
1$ 

4  $4 


l$.22 

16  22 


1$ 

20  ava. 
20aTa. 
2$ 


No.  94$l  aq.  battered;  l-eireuit  X-arm  Franklin 

Sq  battarM  to  lower  66  kv.  X-arm  Blaw-Knox 

H-frama  wood  pola  . 

H-frame  wood  pole  . 

H-frama  wood  pola  . 

H-frama  arood  pola  . 

H-franM  wood  pola  . 

H-frama  wood  pole  . 

Sq.,  battered  to  lowar  X-arm  . 


Str.  Cu. 
Str.  Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 
Cu. 


66.600 

211.610 

211,608 

2IIA0t 

211.600 

211408 

211,600 

l«$42$ 

211.600 


96 

84 

10$ 

10$ 

10$ 

10$ 

10$ 

10$ 

10$ 


Rigid— broad  baaa 


Stad  auapenaion 
Steal 

(3alraniaed  ataal  auapenaion 
Steal 

Wood — H-frama 
Steal 

Oalvaniaed  ataal  auapenaion 
Steal  tower 
H-frama 


Millikan,  R.-C.,  Newport  Naira 


Rigid 


B.-R.,  Newport  Neara 


307  $ 
666  7 

4$0 
$30 
$1$ 
400 
47$ 
$79  7 
60$ 


Amariean  Bridge 


lal.  eabUAA.C.S.R. 

131,22$  Cu.  or  aqua.  al. 

220  bar.;  120  aart. 

2$ 

80 

$08 

Cu. 

13$.  108 

207 

33 

72 

67$ 

Cu. 

13$.  100 

207 

33 

72 

748 

H.d.  C^i. 

133.100 

14$ 

13 

72 

64$ 

Cu. 

133.108 

207 

33 

72 

67$ 

Cu. 

13$,  100 

144 

$08 

Cu. 

I0$,$08 

207 

3$ 

72 

$22 

H.d.  Cu. 

13$,  NO 

144 

33 

721 

$7$ 

Cu. 

13$.  NO 

12$  and  240 

31 

72 

623 

H.d.  Cu. 

211.608 

144 

31 

72 

31$ 

A.C.SR. 

I8$J$4 

72 

22 

18 

330 

A.C.RR. 

I0S,$$4 

72 

2$ 

18 

338 

A.C.RR. 

I8$J$4 

72 

2$ 

IS 

138 

A.CB.R. 

I8$.$$4 

72 

22 

18 

330 

A.C.8.R. 

211,608 

128 

22 

$4 

1,388 

A.C.RR. 

ia$.$$4 

72 

22 

18 

338 

A.C.RR. 

I8$,$$4 

72 

22 

IS 

330 

A.C.8.R. 

I8S3$$ 

64  bar.;  6$  aart. 

31 

400 

M.h.d.  Cu.  atr. 

66338 

108  her.;  72  aart. 

24 

300 

M.h.d.  Cu.  atr. 

211388 

188 

24 

300 

M.h.d.  Chi.  atr. 

133.809 

72 

24 

300 

Alnudnum 

No.  3/0 

96 

28 

96 

708 

7 

16  $ 

7  $2 
II  $ 

10 

8  41 
8 

21  2 

8  41 


246 

2h 

2H 

2H 


$.280;  8,820 
$.280;  8,820 


7  $ 

6$ 
18  6 

10  2 

8 


Standard  A  and  B 
Amariean  Bridge  A  and  B 
Singia  wood  pola 
H-frama  wood  polaa 
H-frama  wood  aekm 


Amariean  Bridge 
Amariean  Bridge 
OwwotePina 
Cteoaote  Pina 
Chaatnut  Polaa 


A.C.8.R. 

A.C.8.R. 

A.C.8.R. 

A.C.SR. 

A.C.B.R. 


167.80$ 

l67.oS:^.800 


816.880 


96;  168  boria. 
96 

128  bar.:  84  rar 

lis 


7$0 

7$8 


1$  $ 
1$  $ 
$ 

10 

8 


$.288;  8.828 
$.288;  8.820 


7 

6  8 


Suapanaion  A  and  Strain  B 
Suapenaioo  A  and  Strain  B 


Aaaariean  Bridge 
Amariean  Bridge 


A.C.8.R. 

A.C.8.R. 


!«7.ai$ 

167.80$ 


7$0 

7$8 


1$  $ 
l$.$ 


I2.7$2;  232.12$ 


Spacial  atruetural 


Takaaida  Br.,  LouiayiUa  Br. 


Cu. 

C«..Cu.-wald 


106.088 

$00,018  m^oia. 


90  and  72 


28 

66H 


ansmission  Lines  in  the  United  States  (Pace  2) 


lae«*n 


T' 


iMBfalllMI 


CUanoo*  tu 
Towot* 
Mmimuin 
lorba* 
(16) 


Normal 

(!♦) 


Normal 

s** 

Fec< 

(20) 


Normal  Striii 
Tenaioo,  L 


Vertical  or 
Hohaontal 
Arrancement 


(21) 


(22) 


Normal 

Volu 

(») 


10 

280 

214 

33 

400 

6 

24 

790 

20 

20 

280 

2U 

20 

280 

214 

20 

280 

21, 

20 

280 

2*4 

20 

280 

2i| 

20 

280 

21. 

20 

280 

214 

20 

280 

21, 

20 

280 

244 

28 

490 

15 

45 

880 

18  8 

22 

300-390 

6 

22 

30IL  390 

6 

22 

300-390 

6 

24 

279 

4 

36 

660 

12 

300 

2H 

300 

2H 

290-  300 

2-3 

42 

900 

13 

41)6 

700 

23  2 

38 

660 

16 

263 

3 

Vert  and  hori. 
Vert  and  Itori 
Hohaontal 


66.000 

66.000 

66.000 


66.000 

66.000 

66.000 

66.000 

66.000 

66.000 

66.000 

L66.000 


3.000 

4.000 


Vertical 

Vertical 


•70.000 

190.000 


100.000 

100.000 

100.000 


2.900 

2.290 


66.000 

66.000 


1.200 

1.200 


Vertical 

Vertical 


88.000 

88.000 


[66.000 


Horiiontal 


240.000 


2.190 

4.090  max. 


Vertical 

Vartioal 


66,000 

66.000 


86.000 


Tnaceat  Uaa 

At  Aagle  Tnwera 

No.  of 

UnHa 

(24) 

Tsr 

Manufaeturar  i 
(26) 

No.  of 
Unite 
(27) 

llanufacturer 

(29) 

3 

Suapeniion  10" 

Weatinchouae 

4 

Strain  10" 

Weatinchouae 

4 

Suapeniion 

Weatinfhouie 

5 

Strain 

Weatinchouae 

4 

Suapeniion  10" 

Weetinghouie 

5 

Strain  10" 

Weatinchouae 

4 

Suapeniion  (O'' 

Thomaa 

5 

Suspension  KK' 

Weatinchouae 

4 

Suapeniion  10" 

Weatinchouae 

5 

Suipenaion  10" 

Weatinchouae 

4 

Suapeniion  10" 

Weatinihouae 

5 

Suipenaion  10" 

Weatinchouae 

4 

Suipenaion  10" 

Weatinchouae 

5 

Suapeniion  10" 

Weatinchouae 

4 

Suapeniion  10" 

Weatinchouae 

5 

Suapeniion  10" 

Weatinchouae 

4 

Suipenaion  10" 

Weatinchouae 

5 

Suspension 

Weatinchouae 

4 

Suipenaion  10" 

Weatinchouae 

5 

Suapeniion  10" 

Westinchouse 

4 

Suapeniion  10" 

Weatinchouae 

5 

Suipenaion  10" 

Weatinchouae 

J 

(.Suapeniion  10" 

Weatinchouae 

4 

Strain  10" 

Weatinchouae 

6 

No.  25.620 

Ohio  Braae 

8 

No  25.620 

Ohio  Braaa 

9 

No.t25,620 

Ohio  Brail 

2x8 

No.  25,620 

Ohio  Brail 

5 

No.  602 

Weatinfhouie 

6 

No  602 

Weatinchouae 

5 

No.  602  Itrain 

Weatinchouae 

6 

No.  602  itrain 

Weatinchouae 

5 

No  602  etrain 

Weatinchouae 

6 

No.  602  itrain 

Weatinchouae 

5 

No  25.622 

Ohio  Braaa 

% 

No.  25.622 

Ohio  Brail 

6 

No.  25,622 

Ohio  Braae 

7 

No.  25.622 

Ohio  Brail 

5 

No.  5,80lh-a-2 

Locke 

6 

No  5.800-0-2 

Locke 

5 

No.  5,000-(3-2 

Looka 

6 

No.  5.000-0-2 

Locke 

1 

f4o  12,552  Pin  (>) 

Ohio  Braae 

6 

No.  25,622  auipeniion 

Ohio  Braaa 

6 

No.  8,401  aocket  luipension 

Locke 

7 

No.  8,401 

Locke 

Pin 

6 

No.  25,622 

Ohio  Braaa 

5 

No.  U,620 

Ohio  Braaa 

II 

No.  26,240  (ult.  132  kr.) 

Ohio  Braaa 

6 

No.  25,622 

Ohio  Braaa 

7 

13.2  ky.  laucer  No.  25,622 

Ohio  Braaa 

Pin  No.  12,552 

t  1  Ohio  Braaa 

4 

0.  B.  No.  25,622 

Ohio  Bram 

33M 

Towiri983 

Towera  13 

Towera  2,100 

110,001 

a  SoapenaioD  No.  23,622 

Ohio  Bran 

7 

33te 

997 

14 

2,100 

Il0,00( 

i  Suapeniion  No.  25,622 

Ohio  Bran 

7 

988 

16 

1,800 

110,001 

7  .Suapeniion  No  2,094 

Lapp 

8 

49  h 

618 

17 

1.800 

110,001 

7  Suapeniion  No.  2,300 

Lapp 

8 

51 

518 

11 

600 

110,000 

8  Suipenaion  No.  2,094 

La^ 

9 

31 

364 

9 

790 

110,000 

S  Suapeniion 

Jaffery-Dewitt 

6 

42 

300 

9  3 

9,400 

Jeffery-Dewitt 

6 

58 

15 

1,000 

140,000 

7  No.  2,300 

Lapp 

8 

72 

fiO 

15 

1,000 

140,000 

7  No.  2,300 

Lapp 

8 

4$ 

400 

300 

7 

4  5 

900 

700 

HoiisoQUl 

140.000 

140.000 

7  No.  2,300 

7  No.  29,622 

Ohto^raae 

8 

8 

60 

300 

4 

700 

140.000 

7  No.  2,094 

Lapp 

8 

48 

300 

4 

132.008 

6  A  No.  257 

Jeffery-Dewitt 

7 

97 

460 

15 

800 

1)2.000 

6  A  No.  257 

Jeffery-Dewitt 

7 

97 

too 

15 

800 

1 32.080 

6  A  No.  257 

Jeffery-Dewitt 

7 

28 

290 

3  5 

1,000 

80.000 

3 

28 

265 

3  9 

1.000 

80.080 

i  Pin 

Ohio-Braai 

9 

28 

275 

3  5 

1.000 

80,000 

4 

42 

800 

15 

80,000  . 

9 

21 

290 

4 

690 

80.000 

1  Pin 

Jeffery-Dewitt 

4 

42 

369 

3  5 

1.000 

80.000  . 

5 

28 

300 

8 

too 

80,000 

4 

B 

310 

II 

3.680 

Vertical 

360.000 

Ohio  Braaa 

5 

27 

31(1 

17 

3.680 

Vertical 

360.088 

Ohio  Braaa 

9 

27 

310 

II 

1.590 

3)0.000 

Ohio  Braaa 

5 

27 

310 

II 

1,970 

Vartioal 

360.000 

Ohio  Braaa 

5 

27 

310 

II 

1,590 

330.000 

leffery-Dewitt 

4  pole 

27 

336 

4  7 

436 

100.080 

4  No.  25.6^2 

Ohio  Braaa 

4 

27 

347 

6 

300 

100,000 

3  A  No.  ^ 

Jeffery-Dewitt 

3 

27 

311 

3  5 

518 

Vertira) 

100.000 

4  No  25,822;  A  No.  250 

0.  B  ;  J  -D. 

4  or  8 

27 

310 

5  4 

330 

100.000 

4  Diac  or  euipanaion 

Ohio  Braaa 

4  J  -D  or  5  0 

(Wood  pole) 

400 

8 

4  DiacNo.VSOO 

Locke 

3 

batpena^  No.  25.6xa 
Suapeniion  No.  B.6U 
Suipenaion  No  2.0^ 
Sutpenaion  No.  2,900 
Suapeniion  No.  2,094 
Suipenaion 


No  2.300 
No.  2.300 
No  25,622 
No.  2.094 
A -No.  257 
A-No  257 
A-No.  257 
Suapeniion 
Suipenaion 
Suipenaion 
Suipenaion 
Suipenaion 
Suipenaion 
Suipenaion 


Ohio  Braaa 
Ohio  Braaa 
Lapp 
Lapp 
Law 

Jeffery-Dewitt 

Jeffery-Dewitt 

Upp 

Ohio^aai 
Lapp 


Law 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffery-Dewitt 

Jeffer?-^witt 
Ohio  Brail 
Jeffery-Dewitt 
Ohio  Bril* 

Ohto^ri 


A-No  250 
A-No290 

No.  25,622;  A-No.  290 


Diic  No  9.800 


3raae 

Ohio  Brail 
Ohio  Braaa 
Ohio  Bran 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
O  B  :  J-D 
O  B  ;  J  -D 
Locke 


29 

900 

17 

990 

Vertical 

70,080 

7 

10"  anapenaion  4fi"  ipaeing 

Ohio  Braia 

8 

45 

900 

17 

590 

Vertical 

70.080 

7 

10"  luapenlion  494"  ipacinc 

Ohio  Braaa 

8 

5) 

700 

19 

1,000 

Vertical 

70,0)0 

7 

10"  luapeniion  494"  ipacinc 

Ohio  Brail 

8 

15.  53;  16,  43 

700 

19 

1,000 

Vertical 

19  70,000;  16110,00  0 

No.  13  7,  16  9 

10"  lua’penaion  3)6"  ipacinc 

Locke 

No.  15  dre. 

93 

700 

19 

1,000 

Vartioal 

70,010 

7 

10"  luipenaion  3)8"  epadoc 

Locke 

8 

900 

7 

1,300 

120,010 

6  and  7 

No.  602 

Weatinchouae 

7 

390 

y.  4* 

1,300 

Horiaontal 

75,010 

Pin  No.  86 

Pineo 

6 

66 

928 

12 

1,250 

200.000'wet  flaah. 

5 

No.  25.622;  6.41 

0  B.;  W'bie 

6 

54 

660 

19 

Vertical 

350.000  wet  flaah. 

9 

No.  23,622 

Ohio  Braaa 

9 

66 

600 

13 

Vertical 

390.000  wet  flaah. 

9 

No.  29.622 

OMo  Braaa 

9 

72 

790 

20 

Vartioal 

390.000  wet  flaah. 

9 

No.  23.622 

Ohio  Braaa 

9 

72 

660 

12 

1,485 

Vertical 

390.800  wet  flaah. 

9 

No.  25.622 

Ohio  Braaa 

9 

66 

500 

10 

1,175 

330.000  wet  flaah. 

8 

No.  25,622 

Ohio  Braaa 

9 

66 

920 

12 

1,250 

320.000  wM  flaah. 

8 

No.  441 

Weatinchouae 

9 

74 

900 

19 

Vertical 

320.000  wet  flaah. 

8 

No.  Ml 

Weatinchouae 

9 

900 

14 

1,400 

66.800 

3 

Hewlett 

Thomaa 

6 

900 

14 

150 

66,000 

3 

Suapeniion 

Locke 

6 

94 

800 

18 

1,800 

VertimI 

II0A80 

8 

Suapeniion 

Jeffery-Dewitt 

9 

900 

14 

1,400 

66.880 

3 

Hewlett 

Thomaa 

6 

54 

800 

It 

I.MO 

VsrtksM 

IIOJOO 

8 

Thornes 

9 

14 

I.MO 

Horiaoat*! 

66,800 

5 

Suspension 

Locke 

4 

50t 

M 

1.050 

Horisoot^l 

66> 

3 

Suapeniion 

Locke 

6 

36 

307  9 

7 

313 

Vert,  and  hori. 

79.000 

3 

Suapenaion  dice 

Ohio  Braaa 

6 

36 

666  7 

16  5 

1,990 

Vartioal 

75.000 

3 

Suipenaion  diac 

Locke 

6 

48 

490 

7  32 

1,800 

75.000 

3 

Diic 

Ohio  Braaa 

6 

48 

9)0 

II  5 

1,800 

Horiaontal 

75.000 

3 

Suipenaion  diie 

Ohio  Bram 

6 

48 

515 

10 

1,800 

Horiaontal 

88.000 

4 

Diac 

Jeffery-Dewitt 

3 

48 

480 

8  41 

1,800 

Horiaontal 

88.000 

4 

Diac 

Jeffery-Dewitt 

3 

48 

475 

8 

1.800 

Horiaontal 

88.000 

4 

Diec 

Jeffery-Dewitt 

3 

48 

579  7 

21  2 

900 

Horiaontal 

80.000 

4 

Diac 

Jeffery-Dewitt 

3 

48 

603 

8  41 

1.800 

Horiaontal 

88.000 

4 

Diac 

Jeffery-Dewitt 

3 

80 

900 

8  9 

1,429 

100,000 

8 

10"  diM 

All  itand.  makaa 

10 

72 

679 

A 

110.000 

7 

10"  diac 

Waatarn  Eleotrio 

8 

72 

740 

Vertical 

110.000 

7 

10"  dice 

Locke 

8 

72 

649 

Horiaontal 

110.000 

7 

No.  Ml 

Weatinchouae 

8 

72 

675 

Horiaontal 

110,000 

7 

10"  diac 

loc.;  W’hm;0.  B. 

8 

900 

110.000 

7 

I0"dtee 

Weatinchouae 

8 

72 

522 

A 

110.000 

7 

I0"diao 

Locke;  0.  B. 

8 

SI 

975 

A 

110,300 

7 

10"  diac 

Ohio  Bram 

8 

72 

625 

Horiaontal 

1 10.000 

7 

10"  diac 

Locke 

8 

72 

319 

Horiaontal 

110.000 

7 

10"  diac 

Locke 

0 

18 

390 

9 

A 

70,000 

1 

Pin 

Ohio  Bram 

3 

18 

390 

9 

A 

70.880 

1 

Pin 

Ohio  Bram 

3 

18 

390 

5 

A 

70.800 

1 

Pin 

Ohio  Bram 

3 

18 

390 

5 

A 

70.800 

1 

Pin 

Ohio  Bram 

3 

54 

1.300 

48 

Vertical 

110.000 

1  aetoTO 

Strain  inaulaton 

Ohio  Bram 

2x8 

18 

390 

9 

A 

70.000 

1 

Pin 

Ohio  Bram 

3 

18 

390 

5 

A 

70.000 

1 

Pin 

Locke 

3 

400 

2)6 

1,200 

70.100 

Pin 

Locke  No.  1,070  . 

301 

2H 

1,225 

110.000 

7 

Suipenaion 

Locke  No.  9,800 

8 

300 

2H 

3,908 

70.000 

nn 

Loeka  No.  1,070 

300 

2h 

66.000 

Ohio  Bram  No  26,852 

Ohio  Bram 

10"  auipeniion  444"  ipacini 
10"  auipeniion  444"  ipaciof 
lO"  auipeniion  444" 


..  -,7.  '  ipatHnc 

10"  auipeniion  444"  ipacinc 
10"  auipeniion  5)6"  ipacinf 


Ohio  Brail 
Ohio  Braae 
Ohio  Braae 
Ohio  Braaa 
Locke 


No.  602 

J  -D  No  A-254 


Weitin^oi 

Jeffery-Dee 


Suipenaion 

Suapeniion 

Suipenaion 

Suapeniion 

Suipenaion 

Suipenaion 

Suapeniion 

Suipenaion 


Ohio  Braae 
Ohio  Braaa 
Ohio  Braae 
Ohio  Braae 
Ohio  Braaa 
Ohio  Braae 
Weatinfhouae 
Weatin|houae 


Hewlett 

Suapeniion 

Suipenaion 

Hewlett 

HawUtt 

Suipenaion 

Suipenaion 


Thomai 

Locke 

Jeflvy-Dewitt 

Tbomai 

Tlioinaa 

Locke 

Locke 


Suapeniion  diac 
Suipenaion  diac 
Diac 

Suipenaion  diac 
Diac 
Diac 
Diac 
Diac 
Diac 


Ohio  Braaa 
Locke 
Ohio  Braaa 
Ohio  Braaa 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 


All  ltd.  make!  On  it 


10"  diac 
10"  diac 
No.  641 
10"  diac 
10"  diac 
10"  diac 
10"  diac 
10"  diac 
10"  diac 


Weatem  Elec. 
Locke 

Weetinahouae 
Loc  :OrB.:W-e 
Weatinghouie 
locke;  O.  B. 
Ohio  Bnua 
Locke 
Locke 


10"  etrarn 
10"  itnin 
10"  etrain 
10"  itrain 
Strain 


Onio  Bran 
On  o  Braaa 
Ohio  Braaa 
Ohio  Bran 
Ohio  Braae  66  ky 


10"  Itrain 
W  itrain 


Ohio  Braaa 
Locke 


Suapeniion 


Locke  No.  5,800 


96 

780 

Vertical 

225.000  wet  are 

3 

No.  5.960 

)6 

790 

1)  5 

l,2N 

Vertical 

220.008  wet  are 

3 

No.  25.622 

)a 

790 

1)  3 

1.200 

Vertical 

225.080  wot  are 

3 

No.  5.960 

)6 

380 

3 

i.m 

Vert,  and  hori. 

225.080  wet  arc 

3 

No.  5.960 

36 

too 

10 

2.880 

Horiaoatal 

220.000  wet  are 

3 

No.  23.622 

36 

TOO 

8 

2.900 

220.088  wet  are 

3 

No.  23.622 

36 

798 

1)  3 

1.200 

Vertical 

220  800  wet  are 

3 

No.  23,622 

)6 

790 

1)  3 

1.200 

in  000 

28 

125 

Vert,  aad  bcri. 

I3L8M 

II 

No.  2,094  yaeunm 

66H 

904 

43 

1.080-29.080 

Horiaoatal 

121.080 

3 

Boll 

Lapp 


Ohio  Braaa  . 

Iwp 

Oifta%aai 
Ohio  Braaa 


Ohio  Braaa 


6 

No.  3,960 

Lapp 

6 

No  23^ 

Ohio  Bram 

6 

No.  3,S0 

■  Lapp 

6 

6 

No  3,960 

No.  26,240 

Lapp 

Ohio  Bram 

6 

No  23,622 

Ohio  Bram 

6 

No  23fa 

Ohio  Bram 

6 

Suapeniion  No.  2JOO 

Lapp 

2x11 

No.  2,094  yaeunm 

Lapp 

'yrf' 


Bad  laaaUttan 

ArciM  Horns, 

Type 

Arcing 
Rings  1 

Bias,  Inchea  j 

Conductor  Champa. 

Reduced 
Near  Stations  i 

No.  of 

1  Top  !  Bottoaj 

Type  and  8ise 

(38)  1 

(31)  j 

(32) 

(33)  1 

1  (34)  :  (35)  1 

(36) 

No 

None 

None 

No 

No 

Yes 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No  . 

No 

None 

None 

No 

Special  design 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

Nona 

No 

0.  B  clamp  No.  11,551  w.  horns  . 

Grad  shields 

None 

Grad  shields 

None 

No 

.  .  None 

None 

.  Single  end 

None 

No 

.  Ohio  Brass 

None 

No 

. .  .  Ohio  Brass 

Noos 

No 

.  None 

None 

No 

.  Nona 

None 

SuipcntioD 

Suapcnsion 

Sutpennion 

Suapcnsion 

Suspension 

Suspension 

Suspension 

Suspension 


Ohio  Brass  No.  11,041,  Sii" 
Tri  apensl,  long 


Westingbouse  No.  287, S4S,  528" 
Westingbouse  No  287,548,  528" 
Westingbouse  No  287. 5M.  528" 


Ohio  Brass  No  70,755,  375—  687" 
Ohio  Brass  No.  11,551,  313-  687" 


No.  l3,*l6-0-aeyia:  9*5.  Ms" 
No.  13,916— 0-1 -Oeria;  9t5,  Ms" 


No.  702  dead-end.  No.  2/0 


Suspension  No.  8,475  Looks 


Ohio  Braes  No.  11.543 
Ohio  Brass  Nos.  70,756,  11,542;  J-  D  special 


Suspension  strain  and  semi-strain 


Nobs 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

36"  or  >6"  iron 


None 

None 

Nona 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Nons 

None 

Nons 

Nons 

Nons 

Nons 

Nons 

Nons 

Nons 

Nona 

Nona 


Ohio  Brass  Noe  11.542,  11,552 
Obio  Brass  Nos  11,542  11.552 
Ohio  Braes  Nos  11,542,  11,552 
lapp;  Ohio  Brass  Nos  11,542,512 
Ohio  Brass  Nos.  11,542.  11,552 
Ohio  Brass  Nos  11,542,  11,552 
Cleria,  10" 

Upp 

1-app 


I-app 

Ohio  Brass;  Victor 
Ohio  Brass;  Victor 
Ohio  Brass ;  Victor 
Suspension.  12" 
Suspension,  12" 
Suspension,  12" 
Suspension,  12" 
Suspension,  12" 
Suspension.  12" 
Suspension,  12" 

Ohio  Brass,  6" 

Ohio  Brass.  6" 

Ohio  Brass,  6" 

Ohio  Braar  6" 
Thomas,  Ohio  Brass,  6" 
Victor  No  4.335 
Victor  No  4,335 
Victor  No  4,335,  *6  or  W" 
Victor  No.  4,335,  3  No  8  Cu 
Lapp  No  101 


No 

No 

No 

No 

R'l'f  g’ps— 5  un. 


None 

As  'umished  with  clamps 
No  13,  circuit  only,  ditto 
As  furnished  with  clamps 
No.  1 1  circuit  only,  ditto 


Nons 

None 

Nons 

Nans 


Fraser,  300,000  cm 
Obio  Brass  No.  11,551 
Ohio  Brass  No  70,756 
Ohio  Brass  No  70,756 
Ohio  Brass  No  70,756 


No 

No 


Nons 


No 

No 

No 

No 

No 

No 

No 

No 


0  B  assembled  with  clamp  None 

0  B  assembled  with  clamp  Nons 

0.  B  assembled  with  clamp  Nona 

0  B.  assembled  srith  clamp  None 

0  B  assembled  with  clamp  None 

0  B  assembled  with  clamp  Nons 

W'hse  assembled  with  clamp  Nons 

0  B  assembled  with  clamp  None 


Ohio  Brass  No  11,551 
Ohio  Brass  No  11,549 
Ohio  Brass  No  11,549 
Ohio  Brass  No.  11,549 
Ohio  Brass  No.  11,549 
Ohio  Brass  No  11,551 
Westinghouae  No  494,^ 
Ohio  Brass  No  11,551 


No 

None 

None 

None 

None 

Yea 

•r 

None 

None 

..  .  . 

Yes 

none 

None 

None  None 


No 

0  B  No.  II  549  and  11,946  str. 

None 

No 

ifubbard  No. 5,770  on  dbl. strings 

Nona 

No 

None 

No 

None 

No 

Nona 

No 

None 

Nona 

No 

None 

No 

None 

Non* 

No 

None 

None 

On  SUSP  twra. 

7 

None 

Nona 

No 

No 

Locke 

No 

Locke 

No 

Ohio  Brass 

None 

No 

Yea 

Nona 

No 

Locke  and  Ohio  Braas 

None 

No 

Yas 

No 

Locke 

No 

Locke 

None 

No 

No  .  . . 

No 

i6kv  p  ty.end 

Home  made 

Thomas  strain  No  70,231 ;  special  No  I0J>93 
Ixx-ke  strain  No  11,040;  special  No  8,470 
O  B  St  r  70,231  Alumin.  Co  semi-str  103,  Tb  susp  10.093 
Thomas  strain  No.  70,231,  suspension  No.  10,093 
O  B.  sir.  TO.Xil,  Alum.  Co  sami-str  103,  Tb  susp 
locke  strain  No  1 1,040,  suspension  No  8,470 
Locke  strain  No  11,040,  suspension  No.  8.470 


Suspension  Ohio  Brass  No.  1 1,549  strain  No  II  ,946 
Ohio  Brass  strain  No.  1 1 ,645,  suapension  No  11,551 
Suspension  Ohio  Brasa  No.  11,551,  strain  No  11,645 
Ohio  Braas  suspension  No  11,551,  strain  No.  11,645 
Ohio  Brass  suspension  No  11,551,  strain  No.  11,645 
Ohio  Brasa  suapsnaion  No  11,551,  strain  No.  11,645 
Ohio  Brass  suspension  No  11,551,  strain  No  11,645 
Ohio  Brasa  suspension  No.  11,540,  strain  No.  11,541 
Ohio  Brasa  suspension  No  11,551,  strain  No  11,645 


I>ocke  dwg  No  12,158 


No 

No 

No 

No 


None  Nona  . 

Non*  Nons  Locks  No.  8,462 

None  Nons  . 


No 


Nons 


Nons 


.  Obio  Brass  suapsnaion  No.  70,755,  strain  No.  72,703 


No 

No 

No 


Nona  None 

None  Nona 


Ohio  Braas  suspension  No  70,755,  strain  No.  72,703 
Obk>  Braas  suspension  No.  70,755,  strain  No  72,703 
Obio  Brass  suapension  No.  70,730,  strain  No.  71,091 
Ohio  Braas  suspension  No.  70J30,  strain  No.  71,091 
Ohio  Braas  suspension  No.  70,755,  strain  No.  72,703 


None 

None 

Nona 

.  device.  No  2-1/8 

None 

Nons  . 

.  Crosby.  1.19" 

Candactor  and  lastilntor  rtwleetion 


Splicing  Method 
(37) 


Arresters 

—  -  j 

Overhead  Ground  Wire 

; _ _ 

1  Manu- 
lactirer 

1 

Biss 

Material  Inches 

1  (48)  (41) 

Meintyrs 

nMTSS 


McIntyre 

Meintyrs 

McIntyre 

SlesTW 

Sssves 

aeeves 

aieevss 

Slesrea 


None 

None 

None 

Nona 

None 

None 

Nons 

Nona 


Blesrss 


SlssTs  eomprsssion 
Sleeve  eom  preset  on 


Cu. 

Sin^s  tube  cu.  sleeve 
Singis  tubs  alssve 


Cu.  alsevs  on  twist  ioints 
2  aluminum  aieevsa 


Aluminum  twist  joints 
Aluminum  twist  joints 


SUsvss 

Wtsvss 


Blasvos 

McIntyre,  4)6  turns 


Twist  sleeve 

Twisting  ioints 


Aluminum 

Aluminum 

8:1 

Coppsrweld 
Round  B  -M  steel 

Auto- valve 

W'hss 

None 

Auto-valve 

W'baa 

None 

Auto- valve 

W  hse 

None 

Oxids  61m 

O.  E 

None 

Oxide  61m 

G  E 

Cu.-Weld;  Hi-etr  steel 

At  sub.,  oxide  61m 

O.  E. 

None 

At  sub.,  oxide  61m 

At  sub.,  oxide  61m 

At  sub.,  oxida  61m 

O.E.;W'hsa 

Nons 

G.S 

8.-M.  galv.  messenger 

Elsetrolytic 
(Mds  61m 

W'hae 

8.-M.  ex  hi-str.  etr'd 

O.E 

Oxide  61m ;  auto-valre 

Q.B.;  W'hae 

Nods 

Oxide  61m 

O.E. 

Nom 

No  36 

36 


Ms 


Cu  double  tube  sleeve 
Cu  double  tube  sleeve 
Cu.  double  tube  sleeve 
Cu.  double  tube  sleeve 
Aluminum  double  tube  sleeve 
Cu  double  tube  sleeve 
Sleeve 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Slasvas 
Sleevea 
Sleeves 
SIssvas 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Sleeves 
Cu  sissvss 
Cu.  sleeves 
Cu.  sleeves 
Cu.  sleeves 

Double  tube  cu.  sleeves 
SIssvea 


At  terminals,  oaide  Sim  O  E 

At  terminals,  oxide  Sim  G  E 

At  terminals,  oxide  llm  G  E 

At  Rogers  lake,  oxide 61m  G  E 
At  slockvards,  oxide  61m  G  E 

oxide  6Im(L  Take);  el'ytir  (Rt  Yds)  G  E 
3  electrolytic  G  E 

None  Nine 

None  Nsne 

None  Nine 

None 
None 
None 

None  Nine 

None 

None 

None 

None 

None 

None 

None 

I  set  electroivtic  Whse 

2aetselsctrolytic  Whse 

3astselsctn>iytie;2oxlde6lm  W’hsi;Q  E 
I  set  oxide  61m  G  E 

I  set  electrolytic  W  has 

Franklin:  elsctrolytic  G  E 

None 

At  WinthropiOTide  film  G  E. 

At  young  Amsr.  ;  Winthrsp;  o  (.  G  E. 

Oxide  61m  G  E. 


8  -M  stranded  steel 
S  -M  7  strand  steel 
R  -M  7  strand  steel 
R  -M  7  strand  steel 
R  -M  strand  steel 
R  -M  strand  steel 
Cu 

S  -M  galvanised  steel 
8  -M  galvanised  steel 
8.-M  galvanised  steel 
S.-M  galvanised  steel 
8  -M  galvanised  steel 
8.-M  galvaniseil  steel 
8  -M  galvanised  steel 
8tranded  steel 
Galvanised  iron 
Galvanised  iron 
Galvanised  iron 
Galvanised  iron 
Galvanised  iron 
Galvanised  steel 
Galvanised  iron 
8tr  galvanised  iron  wire 
8tr  galvanised  iron  wire 
.8tr  galvanised  iron  wire 
8tr  galvan  sad  ton  wire 
8tr  galvanised  iron  wire 
Riemens-Martin  cable 
M"  Riemens-Martin 
i«"  8iemens-Martin 
M"  8iemens-Martio 
Siemens-Martin  steel 


H 

H 

H 

H 

*6 

No  8 
H 
•6 
»6 
»6 
H 

«6 

H 

Ms 

H 

>6"  7  str 
M 
Vt 

«6  str 
»6 

«6.  Ms 
3t 
M 
H 
M 
M 
3i 
Vt 
«6 


T ubular  twist  sleeve 
Tubular  twist  sleeve 
Tubular  twist  sleeve 
Tubular  twist  sleeve 
Tubular  twist  sleeve 


Electrolytic 
Electrolytic 
Oxide  61m 
Oxide  61m 

No.  II,  gap  in  series  with  (use 


8  -M  open  hearth  steel 
8  -M.  open  hearth  steal 
Copperweld 
8  -M  open  hearth  steel 


Auto- valve 

Auto-valve;  Oxide  61m 


Wise 

W  hat  G  E. 


Nons 

None 


Open  sleeves 

Oxide  61m 

G  E 

Open  sleeves 

Oxida  61m 

G  E 

Extra  hi-str  galv  steel 

Open  sleeves 

Oxide  61m  and  elect  ml  ytic 

G  E 

Extra  hi-str  galv  steel 

Open  sleeves 

Oxide  61m 

GE 

Extra  hi-str  galv  steel 

Open  sleeves 

Oxide  61m 

GE 

Extra  hi-str  galv  steel 

Open  sleeves 

At  sub  oxide  6lia 

G  E 

Open  sleeves 

Oxide  61m 

GE 

Open  sleeves 

Oxide  61m 

G  E 

R  -M  steel  cable  galv 

Twist  sleeve  joint 

Oxide  61m 

G  E 

T wist  sleeve  ^nt 

Oxide  61ro 

C  E 

Twist  sleeve  joint 

At  sub  oxide  BIm 

r-iE 

No  4/0  copper-clad 

Twist  sleeve  mint 

Oxids  61m 

O'E 

Copper-clad  steel 

Twist  sleeve  joints 

Oxide  81m 

G  E 

No  4/0  copper-clad 

Twist  slesve  joint 

Oxids  81m 

C  E 

Twist  sleeve  joint 

Oxide  81m 

OE 

Sleeve 

At  sub ,  alertroivtir 

W  MS 

Nona 

Sleeves 

At  sub.;  auto-valve;  el’ytic;  o.  I 

Whti.GE 

None 

Cu  alaaves 

At  sub.,  electrolytic;  oxide  61m 

W  hai;O  E 

None 

Blesves 

At  sub.,  electrolytic;  oxide  61m 

W  hn  0  E. 

Nons 

Sleeves 

At  sub.,  oxide  61m 

0  E 

Nona 

Cu.  sleeves 

At  sub.,  oxide  61m 

0  E 

Nona 

Sleeves 

At  sub 

None 

Cu.  sleevea 

At  tub.  eleetroljrtic-pellet 

Q  E. 

Nona 

Cu.  aiesvss 

At  sub  .  auto-valve 

Q  E 

None 

Sleeves 

Oxide  him 

0  E 

Steal 

Stesves 

Oxide  Sim 

9  E 

Steel 

Sleeves 

Oxide  61m 

0  E. 

Steel 

Bleevas 

Electrolits,  oaide  Sim 

W  l»;O  E 

Steal 

Slasvas 

Oxide  61m 

0  E 

Steal 

Electrolite,  oxide  Sim 

Whil;OE 

Steel 

Blesves 

Elertrolita,  oaide  Sim 

OB.,Vr'hse 

Steal 

aissvss 

Oxida  Sim 

9  E 

Steel 

flbevas 

Oxide  Sim 

0  E 

Steel 

Blesves 

Oxide  Sim 

0  E 

Nona 

Sleeves 

Oxide  Sim 

Q  E 

Aluminum  sleeves 

Oxide  Sim;  auto- valve 

G  E.:  W'hae 

None 

Blesves 

Auto- valve 

Whse 

Aluminum  slseves 

None 

None— 1  future 

Aluminum  slseves 

Auto- valve 

W'ise 

Aluminum  aissvss 

Auto- valve 

W^se 

Cu. 

Cu. 

Cu. 

Aluminum  alaeva 


Auto- valve 

2  auto-valve;  2  oxide  61m 
Auto- valve 
Oxide  61m 


W’lise 

W'has.O  E. 

W^lae 

0  E 


8iamens-Martin  steel 
Siemane-Martio  steel 
Siemens-Martin  steel 
Nona 


Melatyra  aleevos 


Meintyrs  t 
No.  3/8  McIntyre  sleeves 
Compeseaor  ^at 
Oompraaaor  joinU 
McIntyre  alaevaa 


McIntyre  ■ 
Graduated  sleeve 


Serve  spUaaa  and  Crosby  clamps 


At  end,  onds  61m 


Oxide  61m 
Oaide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 


Oxids  61m 
At  sta.,  oxids  61m 

Anto-valva 


O.B. 


O.E. 

9  E 

O  E. 


oY 


None  _ 

Nona  . 

Noue 

None  . 

Noos  ...  _ 

Siemene  Martin  galv 

Copperwald  86 

None  . . 


No 


2) 


-;--t  Urns 

TBT 

Maoufacturar 

(») 

[Ruspension  10" 

1  Buspenason 

1  Huspsnston  10" 

Westinghouse 

Wastinghouac 

Westinghouse 

Huspeosmo  10" 

'  Buapenaion  10" 

:  Buapenetoo  10" 
HiMpension  10" 
Buspsnsion  10" 
BuspensKMi  10" 
Buapention  10" 
Suspsnsion  10" 

Thomas 

Weatingbouae 

Waatinghouse 

Westinghouse 

Westinghouse 

Westingboiwe 

Westinghouse 

Westinghouse 

=  r,  10" 

WeatioebouM 

No  25.620 

No  125.620 

Ohio  Brass 
Ohio  Brass 

No  602 

No  602  strain 

No  602  strain 

Westinghouse 

Westinghouse 

Westinghouse 

No  25,622 

No  25,622 

Ohio  Brass 
Ohio  Brass 

No  5,880-0-2 

No  5,800-0-2 

Locke 

Locks 

12,552  Pin  (>) 

Ohio  Brass 

COI  socket  suspensioo 

Locks 

Pin 

No  25,620 

Ohio  Brass 

No.  25.622 

Ohio  Brass 

At  AagI*  T*w«rt 


ta4  laMUattoa 


No  of 
CnlU 
(27) 


^Jir 


Mooulacturcr 

(2*) 


Raduood 

NovSutioM 

(je) 


,  No.  of 
I  DfuU 


Areios 

Rinc* 


SiM,  Inchoi 


01) 


Top  !  Bottom 
(»)  ,  04)  i  0« 


Condurtor  CUmpo. 
Type  aod  Site 
(34) 


Splieii 


Strmin  10" 
Strmin 
Strain  10" 


SuipenaioD  10" 
Suspension  10" 
Suspension  10" 
Suspension  10" 
Suspension  10" 
Suspension  10" 
Suspension  10" 
Suspension  10" 


No  25,620 
No  25.620 


No  602 
No  602  strain 
No.  602  strain 


No  25.622 
No.  25.622 


No  5,800-0-2 
No.  5.800-0-2 


No.  25,622  suspension 
No.  8,401 


No  25,622 

No.  26,240  (ult.  132  ky  ) 


Pin  No.  12,552 


f  I  Ohio  Br 


r.  No  25,622 
--  n  No  25,622 

.„  ..;;.,r.  No  2,004 

_ _  No  2,300 

1-  ... ;  ..I  No  2,044 
Suspension 


No  2,300 
No  2,300 
No  2,300 
No.  25,622 
No  2,094 
A  No  257 
A  No  257 
A  No  257 


Oldo  Brass 
Ohio  Brass 
Upp 
Lapp 

JeffOTT^witt 
Jeffery-Dewitt 
Lapp 
!-app 
I.app 
Ohio) 


hetpenston  No.  25,6ss 
Suspensioo  No.  25.622 
Suspension  No.  2,094 
Suspension  No.  2,300 
Suspension  No.  2,094 
Suspension 


No  2.300 
No.  2,300 
No  25,622 
No.  2.094 


Pin 


No  25,6^2 
A  No  So 
25,622;  A  No  250 


Laro 

8 

A -No.  257 

Jeflary-Dewitt 

7 

A-No  257 

Jeffery-Dewitt 

7 

A-No  257 

Jeffery-Dewitt 

7 

Suspension 

3 

Suspension 

Obio-Braas 

5 

Suspension 

4 

Suspension 

5 

Suspension 

Jeffery-Dewitt 

4 

Suspension 

5 

4 

Suspension 

Ohio  Brass 

5 

Ohio  Brass 

5 

Ohio  Brass 

5 

Ohio  Brass 

5 

leffary-Dewitt 

4  pole 

A-No  250 

Ohio  Brass 

4 

A-No  250 

Jsffsry-Dewitt 

3 

No.  25,622;  A-No  250 

O  B  ;  J  -D 

4  or  6 

Ohio  Brass 

4J  -D  or  5  0  B 

Disc  No  5,000 

Locks 

5 

-rinn  4*4"  spnHn(  Ohio  Brass 

Sion  494"  sparine  Ohio  Brass 

'ri  4*4"  sparine  Ohio  Brass 

r  ..;r,ii  5t6"  sparioe  Lorks 

r.:;nn  5t6"  spacioe  Looks 


No.  15  olre.  8 

8 


No  602 

Wsstiogbouss 

7 

No.  602 

Pin  No.  86 

PIneo 

6 

J  -D  No  A-254 

No  25.622;  6.41 

O  B  .  W'bae 

6 

Suspension 

No  25.622 

Ohio  Brass 

9 

Suspension 

No  25.622 

Ohio  Brass 

9 

Sutppotion 

No  25,622 

Ohio  Brass 

9 

Suspension 

No  25,622 

No  25,622 

Ohio  Brass 

Ohio  Brass 

9 

9 

Suspension 

Suspsnsion 

No  641 

Wsstiogbouss 

9 

Suspension 

No  641 

Westinghouse 

9 

Sutpention 

Hewlett 

Tlwmas 

6 

Hewlett 

Suspension 

l.<irke 

6 

Suspension 

Suspsnsion 

Jeffery-Dewitt 

9 

Suspension 

Hewlett 

'Thomas 

6 

Hewlett 

HawUii 

Thomas 

9 

HewUtt 

Buspsnsion 

Loeke 

4 

Suspension 

0uap#niMOP 

Locke 

6 

Suspension 

Suspension  disc 

Ohio  Bram 

6 

Suspension  disc 

Suspenskm  disc 

Loeke 

6 

Suspension  disc 

Disc 

Ohio  Bram 

6 

Disc 

Buspeiieion  disc 

Ohio  Bram 

6 

Suspensioo  disc 

Om 

Jeffery-Dewitt 

5 

Disc 

Disc 

Jeffery-Dewitt 

5 

Disc 

Disc 

Jeffery-Dewitt 

5 

Disc 

Disc 

Jeffery-Dewitt 

5 

Disc 

Jeffery-Dewitt 

5 

Disc 

10"  disc 

All  stand  makm 

10 

ir'dtee 

•O'*  disc 

Wmtarn  Etectric 

8 

10"  disc 

W"  dice 

Imrke 

8 

10"  disc 

No  641 

Westingbouse 

8 

No  641 

10"  disc 

lor.;W'bm;0  B. 

8 

10"  disc 

W"  disc 

Wastingboum 

8 

10"  disc 

W"  disc 

Imcke;  O.  B 

8 

ir'dise 

W"  disc 

Ohio  Rram 

8 

10"  disc 

10"  ilise 

locks 

8 

10"  disc 

10"  disc 

,  Ixicke 

8 

ir'disc 

l*in 

Ohio  Bram 

5 

Pill 

Ohio  Dram 

5 

Pill 

Ohio  Bram 

5 

Pin 

Ohio  Bram 

5 

Strain  insulstcea 

Ohio  Bram 

2H 

Strain 

Pin 

Ohio  Bram 

5 

Pin 

locks 

5 

10"  strain 

Pin 

Locke  No.  1,870  _ 

Puapanatoii 

nn 

locks  No.  5.808 
locks  No  1,070 

8 

Suspensioo 

'  Brass  No  26,852 

Ohio  Bram 

No  5.960 

Lapp 

6 

No.  5,910 

No  25,622 
No  5.960 
No  5.910 
No  25.622 
No  25.622 


Ohio  Brass  . 
lapp 

Oii'i^^nss 
Ohio  Brass 


No  25.622 
No.  5.«0 
No  5,960 
No  26,240 
No  25.622 


No  25,622 


No  25^ 

Suspension  No.  2J00 


Westinehouse 

Westinebouse 

Westinehouse 


Westinebouse 

Westinehouse 

Westinehouse 

Wrstincliousa 

Westinehouse 

Westinciiouse 

Westinehouse 

Westinehouse 


Westinehouse 


Ohio  Brass 
Ohio  Brass 


Westinebouse 

Westinebouse 

Westinebouse 


Ohio  Brass 
Ohio  Brass 


Locke 

Locke 


Ohio  Br 


No 

No 

Yes 

None 

No 

Nona 

Nona 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No 

None 

None 

No  . 

No 

None 

None 

No 

Special  design 

None 

No 

None 

None 

No 

None 

None 

No 

None 

No 

No 

Orad  thioldt 

No 

.  None 

Nods  . 

Suspension 

Suspensioo 

Suspension 

Suspension 

Suspension 

Suspension 

Suspension 

Suspension 


Ohio  Brass  No  ll.(HI,8)6" 
Tri  special,  I3ti"  lone 


Slesreo 

Sleatreo 


Westinehouse  No  287,548,  528" 
Westinebouse  No  287,548,  528" 
Westinebouse  No  287.548,  528" 


Cu. 
Sinele  tu 
ii^ei 


Ohio  Brass  No  70,755,  375-  687" 
Ohio  Brass  No  11,551,  313-  687" 


Cu.  slesTS 
2  alumii 


No.  l3.9l6-0-Clevis:  9»5.  Ms" 
No.  13,916 — O-I-Oevis;  9i5,  Ms" 


Aluminui 

Aluminui 


No.  702  dead-end.  No  2/0 


Loclte 


Sinele  end 


Suspension  No.  8,475  Looks 


13.2  kr.  saucer  No.  25,622 
O.  B.  No.  25.622 


Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Brass 

No 

Ohio  Brass 

No 

Lapp 

No 

Lapp 

No 

No 

Jeffery-Dewitt 

No 

Jeffery-Dearitl 

No 

Lapp 

No 

Oh^'^ram 

No 

No 

La^ 

Jeffery-Dewitt 

No 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

La^ 

Jeffery-Dewitt 

No 

No 

Ohio  Bram 

No 

Jeffery-Dewitt 

No 

Ohio  Brass 

No 

Ob^^ram 

No 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

Jeffery-Dewitt 

No 

0  B  :  J  -D 

No 

O  B  ;  J  -D. 

No 

Locke 

No 

Ohio  Brass 
Ohio  Brass 


None 

None 


Ohio  Brass  No.  11.543 

Ohio  Brass  Nos.  70,756,  11,542;  J-.D.  special 


a 

Molnty 


None 


Suspensioo  strain  and  semi-strain 


None 


Nona 


Tart 

Twisi 


None 

Noiie 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

W  at  *6"  iron 


None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 


None 

None 

None 

None 

None 

None 

None 


Ohio  Brass  Nos  11.542,  11,552 
Ohio  Brass  Nos  11.542.11.552 
Ohio  Brass  Nos  11.542.11.552 
I  app;  Ohio  Brass  Nos  11,542,  512 
Ohio  Brass  Nos.  11,542.  11,552 
Ohio  Brass  Nos  11,542,  11,552 
Clevis.  10" 

Lapp 

Lapp 

Lapp 

Ohio  Brass 
Ijipp 

Ohio  Brass;  Victor 
Ohio  Brass;  Victor 
Ohio  Brass;  Victor 
Suspensioo,  IT' 
Suspension,  12" 
Suspensioo,  12" 
Suspension,  12" 
Suspension,  12" 
Suspension,  12" 


Cu  dou 
Cu  dou 
Cu.  dou 
Cu.  dou 
Aluminum  i 
Cu  dou 


None 

None 

None 

Nona 

None 

None 

None 

None 

None 


Suspension,  12" 
Ohio  Brass.  6" 


Ohio  Brass.  6" 

Ohio  Brass.  6" 

Ohio  Bras^  6" 
Thomas,  Ohio  Brass,  6" 
Victor  No  4,335 
Victor  No  4,335 
Victor  No  4,335,  *6  or  96" 
Victor  No.  4,335,  3  No  8  Cu 
Lapp  No  101 


8 

8 

Cn 

Cu 

Cu 

Cu 

Double  ti 
8 


10"  suspension  494"  spacing 
10''  suspension  444"  spacing 
10"  suspsnsion  4M"  spacing 
ID"  suspension  4M"  sparing 
10"  suspension  5t6"  spacing 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Locke 


No 

No 

No 

No 

R'l’f  g'pe— 5  un. 


None 

As  (urnished  with  clamps 
No  13,  circuit  only,  ditto 
As  furnished  with  clampe 
No.  1 1  circuit  only,  ditto 


Nona 

Nona 


Nona 

Nans 


Fraser,  300,000  cm 
Ohio  Brass  No  11,551 
Ohio  Brass  No  ^,756 
Ohio  Brass  No  70,756 
Ohio  Brass  No  70.756 


Tubula 

Tubula 

Tubula 

Tubula 

Tubula 


Westin^ouse 

Jeflery-Dewitt 


Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
Westingbouse 
Westinghouse 


imbled  arith  clamp 
mbied  with  clamp 
imbled  arith  clamp 
imbled  arith  clamp 
mbied  arith  clamp 
imbled  arith  clamp 
imbled  with  clamp 
mbied  with  clamp 


None 

None 

None 

None 

None 

None 

Nona 

None 


Ohio  Brass  No  11,551 
Ohio  Brass  No  11,549 
Ohio  Brass  No  11,549 
Ohio  Brass  No.  11,549 
Ohio  Brass  No.  11,549 
Ohio  Brass  No.  1 1,551 
Westinghouse  No  494,484 
Ohio  Brass  No  11,551 


Ope 

Ope 

O^ 

Ope 

Ope 

Ope 

Ope 


Tliomas 

Locke 

Jeffery-Dewitt 

Thomas 

Thomas 

Locks 

Locke 


No 


None 

None 

Yea 

None 

Yes 


None 

None 


None 


None 

tsone 

Nona 

None 


Thomas  strain  No.  70,231 ;  special  No  I0J)93 
IxM-ke  strain  No  11,040;  special  No  8,47o 
O  B.  at  ^70,231  Alumin.  Co.  semi-str.  103,  Th  susp  10.093 
mas  atr^n  No.  70,231,  suspension  No.  10,093 
.  air.  70,231,  Alum.  Co.  semi-str.  103,  Th  susp 
Tocke  strain  No.  11,040,  suspension  No.  6,470 
Locke  strain  No  11,040,  suspension  No  8.470 


Twist  I 
Twist  I 
Twist  1 
Twist  1 
Twist  I 
Twist  I 
Twist  I 


Ohio  Brats 
Locke 
Ohio  Brass 
Ohio  Brats 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeflery-Dearitt 
Jeffery-Dewitt 


O  B  No  1 1,549  and  1 1,946  str. 
‘.(ubbard  No  5,770 on  dbl  strings 
None 
None 
Nona 
None 
None 
None 
None 


None 

None 

None 

None 

Nona 

Nona 

None 

Nona 

None 


Suspension  Ohio  Brass  No.  1 1,549  strain  No 
Ohio  Brass  strain  No.  1 1,645,  suspension  No 
Suspension  Ohio  Brass  No.  I  l,55l,  strain  No 
Ohio  Brass  suspension  No  11,551,  strain  No. 
Ohio  Brass  suspension  No  11,551,  strain  No. 
Ohio  Brass  suspension  No  11,551,  strain  No. 
Ohio  Brass  suspension  No.  11,551,  strain  No 
Ohio  Brass  suspension  No.  11,540,  strain  No. 
Ohio  Brass  suspension  No  11,551,  strain  No 


11,946 

11,551 

11,645 

11,645 

11,645 

11,645 

11,645 

11,541 

11,645 


8 

81 

Cu 

81 

81 

Cu 

81 

Cu 

Cu. 


All  std  makes  On  susp  twrs. 


None 


Western  Elec  No 

I^ke  No 

Westinahouas  No 

Loc.;O.B.:W’e  No 

Westinghouse  No 

Ixicke;  O  B  No 

Ohio  Brass  No 

Locke  No 

I.ocke  No 

Onio  Braes  No 

On  o  Brsaa 

Ohio  Brass  No 

Ohb  Brass  No 

Ohio  Brass  66  kv  p  ty  end 


Western  Electric 
liOcke 
Locke 
Ohio  Brass 
Yes 

Locke  and  Ohio  Brass 

Yet 

Locke 

Locke 


None 

None 

None 

None 

None 

None 

None 

None 

Nona 


.  81 

liOcke  dwg  No  12,158  H 

.  81 

81 

. N 

a 

81 


Home  ma^ 


a 

a 

Alumin 

a 

Alumin 


Ohio  Brass  _ 

Locke 

No 

Locke  No  5.800  No 
No 
No 


Alumin 

Alusain 


None 

None 

Nona 


None 

None 

None 


Locke  No.  8,462 


Cu. 

Cu. 

Cu. 

Alumin 


Lapp 


No 


Ohio  Brass 
Lapp 
I-app 

Ohio  Brass 
Ohio  Brass 


No 

No 

No 


Ohio  Brass 
Lapp 


No 

No 


Nona 

Nona  . 

Ohio  BrMi  tuapanaion  No.  70.755,  atnin  No.  72,705 
•  ■  Ohio  Braia  auapanaioD  No.  70,755,  atnin  No.  72,705 

Melnt] 

Nom 

None 

No.  Me 

Compn 
Oomprs 
Meinty 

None 

Nona  . 

.  Ohio  Braaaauapaiiaioii  No.  70.755,  atimin  No.  72,705 

Nona 

None 

Nona  . 

.  Clevioo.  No.  2-1/0 

Melnty 

Oradua 

No.  2.094  varus 


IaPP 


2all 


No.  2.894  vacuum 


Cwdocter  aii4  Insvlator  Pr»tMtl«ii 


Orarbaad  Ground  Wire 


Splieinc  Method 


Tsrpe  of  Ground  Uied 
on  Paine  or  Towere 


McIntyre 

McIntyre 

McIntyre 

Steevee 

Seevee 

Sleeree 

Seevee 

Sleeree 


lieeve  compreeeion 
leere  oompreeeioo 


Aluaunum 

Aluminum 


Copperweld  No.  H 

RoumB  -M  eteel  H 


Sbemrdiied  rod 
Sbermrdiied  rod 


Prirste  telephone 
PrimU  telephone 


Cu.  eleeree 
n^e  tube  cu.  eleere 
ii^e  tube  eleere 


Auto-ralre 

Auto-vnire 

Auto-ralre 


None 

Lone  dietanee  telephone 
Lone  dietano^  lepbone 


eleara  on  twlat  jointe 
•lundnum  eleeree 


Oaide  film 
Ozide  film 


None  . 

Cu.-Weld;  Hi-etr.  eteel  H 


Liminum  twiet  (olnte 
aminum  twiet  jointe 


At  eub.,  oaide  film 
At  eub.,  oaide  film 


No.  fi  ooppar-dad 
No.  h  ooppar-ciad 


Inter-Company  line  telephone 
Inter-Company  line  telephone 


At  tub.,  oaide  film 


At  eub.,  oaide  film 


g.-M.  pair,  meeeemer  He 


Carrier  eurrent 


If  eintyre,  4H  turna 


ESaotrolytic 
Oaide  film 


8.-M.  ea.  hi-etr.  etr'd 


. No.  6  iron  eoMerad  to  W'W  V  lolr.  er.  rod 

I  I H"  lalr.  pipe  with  No.  H  eopper toil 


Telephone 

Telephone 


Oaide  film ;  auto-ralre 


Ground  rod  on  eneh  tower 


Carrier  eurtent 


Tarietincioiate 


No.  4  iron  wire 


2-wiro  telephone 


!u  double  tube  eleere 
!u  double  tube  eleere 
'u.  double  tube  eleere 
lu.  double  tube  eleere 
linum  double  tube  eleere 
!u.  double  tube  eleere 
Sleere 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Sleeree 
Cu  eleeree 
Cu.  eleeree 
Cu.  eleeree 
Cu.  eleeree 
ubie  tube  cu.  eleeree 
Sleeree 


At  terminale,  oaide  61m 
At  terminale.  oxide  Sim 
At  terminale,  oxide  llm 
At  Roeere  laike,  oxide  film 
At  rtorkrarde,  oxide  film 
oxide  film  (I.  I.ake);el'ytic(St  Yde) 
J  elertrolytic 
None 
None 
None 
None 
None 
None 


None  Nine 

None 

None 

None 

None 

None 

None 

None 

I  eet  electrolytic  Whee 

leeteelartrolytir  When 

) ante elactrolytie;  2 oxide  film  W‘her;C  E 
I  eet  oxide  film  O  E. 

I  eet  electrolytic  W  hee 

Franklin;  electrolytic  G.  E 

None 

At  Winthrop^ide  Elm  G  E. 

At  young  Amer.  ;  Winthrep;  o.  f.  G  E. 

Oxide  film  G  E. 


S  -M  atranded  eteel 
S.-M  7  etrand  eteel 
8.-M.  7  etrand  eteel 
S.-M.  7  etrand  eteel 
8  -M  etrand  eteel 
S  -M  etrand  eteel 
Cu 

S  -M.  galranieed  eteel 
S.-M.  galranieed  eteel 
S.-M.  galranieed  eteel 
S.-M  galranieed  eteel 
S.-M  galranieed  eteel 
S.-M.  galranieed  eteel 
8  -M  galranieed  eteel 
Stranded  eteel 
Galranieed  iron 
Galranieed  iron 
Galranieed  iron 
Galranieed  iron 
Galranieed  iron 
Galranieed  eteel 
Galranieed  iron 
Str.  galranieed  iron  wire 
Str.  galranieed  iron  wire 
.Str.  galranieed  iron  wire 
Str.  galran-eed  ton  wire 
Str  galranieed  iron  wire 
Siemene-Mortin  cable 
Vi"  Siemene-Martin 
Vi"  Siemene-Martin 
Vi"  Siemene-Martin 
Siemene-Martin  eteel 


Tower  lege  extend  through  concrete 
into  earth 


No  4  B  B  galr.  wound  around  pole  butt 
No  4  B.  B  galr.  wound  around  pole  butt 
No.  6  iron  wire 
None 
None 
None 

No.  4  iron  wire  to  butte  of  pole 
None 

No.  6  iron  to  butt  of  pole 
None 
None 

No.  4  eolid  iron 
No.  4  iron  B  B  gauge 
No.  4  iron  B  B.  gauge 
Nona 
No  4  iron 
No.  4  B.  B  iron 
No.  4  iron 

No.  4  B.  B.  galr  iron  wire 

No.  4  B.  B.  galr  Iron  wire 
No.  4  B.  B.  g^r.  iron 
No.  6  B.  B.  galr.  Iron 
No.  t  B.  B.^r.  Iron 
Erary  pole  No.  6  B.  W.  G.  iron 
No.  6  B.  W.  G.  iron  each  pole 
No.  6  B.  W.  G.  iron  erary  pole 
No.  6  B.  W.  G.  iron 
No.  4  B  B.  galr.  iron 


Ixical  telephone  eerrice 
local  telephone  company,  to  terminale 
local  telephone  company,  to  terminale 
Local  telephone  company  to  Rogere  Lake  eub 


Local  telephone  company  to  Rogere  Lake  eub 
local  telephoneto terminale  and  booths  along  line 
Local  tele,  to  terminals  and  booth,  middle  M  line 


None 

Nona 

None 

None 

None 

Commercial  telephone 
Trane  tel.  on  66  kr.  pole  line 
Trane,  tel  on  66  kr.  pole  line 
Prirate  tel  on  separate  pole  line 
Trane,  line  telephone 
Trans  telephone  line 
Commercial  telephone 
Prirate  telephone 
Prirate  telephone 
Prirate  telephone 
Prirate  telephone 
None 

Prirate  telephone,  2  No.  10 
None 

Prirate  telephone,  2  No.  10 
Prirate  telephone,  2  No.  10 
Nona 


r ubulor  twiet  eleere 
rubular  twist  eleere 
Pubular  twiet  eleere 
Pubular  twist  eleere 
Pubular  twist  eleere 


Electrolytir 
Electrolytic 
Oxide  film 
Oxide  film 

No.  II,  gap  in  series  withfuse 


S.-M.  open  hearth  eteel 
S.-M.  open  hearth  steal 
Copperweld 
S.-M.  open  hearth  steel 


Single  H"  pipe  O' 0"  long 
Single  Vi"  pipe  O'  0"  long 
Clusters  of  pipes  about  erary  two  miles 


4  No.  9  cu.  wires  and  carrier 
4  No  4  cu.  wires  and  carrier 
Carrier  current 
Carrier  current 
Carrier  eurrent 


AuU^ralre 

Auto-ralre;  Oxide  film 


W  lae 

W  hee;  G  E. 


No.  6  copperweld 
None 


Carrier  current 
Nona 


Open  eleeree 
Open  eleeree 
O^n  eleeree 
Open  sleeree 
Open  eleeree 
Open  sleeree 
Open  eleeree 
Open  eleeree 


Oxide  film 
Oxide  film 

Oxide  film  and  electrolytir 
Oxide  film 
Oxide  film 

At  eub.  oxide  film 
Oxide  film 
Oxide  film 


Extra  hi-etr  galr  steel 
Extra  hi-etr  galr  steel 
Elxtra  hi-etr  galr.  steel 
Extra  hi-etr  galr  steel 


Leg  of  tower 
Leg  of  tower 


8  -M  steel  cable  galr 


No  V6  standard  bare  copper  (I  per  mile) 


Twist  eleere  ^int 
Twiet  eleere  joint 
Twiet  eleere  joint 
Twist  eleere  joint 
Twist  eleere  Joints 
Twist  sleere  joint 
Twist  sleere  joint 


Oxide  film 
Oxide  film 
At  eub  oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 


No  4/0  copper-clad 
Copper-clad  steel 
No  4/0  copper-clad 


None 

No  6  Cu.-elod  metallic 
No  6  Cu.-elad  metallic 

No.  6  Ca.-elad  matellie 
No.  6  Cu.-elad  meCallie 
Open  wirs  No.  12  K.  B.  B. 


Sleere 
Sleeree 
Cu.  eleeree 
Sleeree 
Sleeree 
Cu.  eleeree 
Sleeree 
Cu.  sleerea 
Cu.  sleeves 


At  eub.,  eleetrolytic  w  tea 

At  sub.;  auto-ralre;  el'ytic;  o.  f.  Wha:G.E. 
At  eub.,  eleetrolytie;  oxide  film  W’fan;  Q.E. 
At  eub.,  dectrolytic;  oxide  film  W'hei;O.E. 
At  eub.,  oxide  film  0  E. 

At  eub.,  oxide  film  0  E 

At  sub. 

At  eub.  eloctrolytic-pellet  G  E. 

At  tub.,  auto-ralre  0  E 


No.  H  ground  wireon  towers 
No.  H  jmund  wire 
None 
None 
None 
None 
None 
Nona 
None 


Tsiaphons  1-wire 

1- wirs  talsphone 
T-wira  telephone 

2- wiTa  telephone 
2-wiro  telephone 
2-wire  telephone 

Nona 

None 


Depend  on  '  jntaet  of  twr  foot’s  aod  earth 


Prirate  line  on  separate  pole  lin 


Oxide  film 
Oxide  film 
Oxide  film 

Electrolite,  ocride  film 
Oxide  film 

Electrolite,  oxide  film 
Electrolite,  oxide  film 
Oxide  film 
Oxide  film 


0  E. 

21 

WhoiOE. 

OE. 

WhaiO.E. 
O.B.:W'hse 
0  E 
G  E 


Tower  footings 
Footings 

6  turns  about  bM  of  pole 
Tower  footings 
Wrapped  about  foot  of  pole 
Tower  footings 
Tower  footings 
Footings 
Driren  rod 


Telephone  (metallic  eire.) 
Telephone  (metallic  eire.) 

MetaUic  eire.  telephone 
Telephone  (metallic  eire.) 
‘Telephone 

Telephone  (metallic  eire.) 
Telephone 

Telephone  (metallic  eire.) 
Telephone  (metallic  eire.) 


Slearas 

Seersa 

tluminum  sleeree 
SUeree 

tluminum  eleeree 


Oxide  film 
Oxide  film 

Oxide  film ;  auto-ral  re 
Auto-ralre 
None 


G  E. 

0  E. 

GB.:W-hse 

M'xee 


None— I  future 


Galraniaed  eteel  orire 
Galraniaed  steel  wire 
Galraniaed  steel  wire 
Galraniaed  steel  wirs 
None 


Carrier  current 
Telephone  eire.  under  line 
Carrier  eniront 
Publte  telephone 
Carrier  eurrent 


tluminum  eleeree 
tluminum  eleeree 


Auto-ralre 

Auto-ralre 


Galraniaed  ground  wire 
Galraniaed  steel  wire 


Public  (elephone  and  carrier  current 
Public  telephoar 


Cu.  sleerea 
Cu.  eleeree 
Cu.  sleeree 
tluminum  sleerea 


Auto-ralre 

2  auto-ralre;  2  oxide  film 
Auto-ralre 
Oxide  film 


M.ise  Siemene-Martin  steel 
W'te;G.E.  Siemene-Martin  steel 
wiise  Kemene-Martin  steel 
G  E.  None 


No.  2  solid  copper 
No.  2  solid  soppsr 
No.  2  solid  copper 
No.  6  galraniaed  iron 


Metallic  eire.  No.  6  solid  cu. 
Metallic  are.  No.  6  copperweld 
MetaUic  dre.  No.  6  solid  copperweld 
Metallic  dre.  No.  6  copperweld 


McIntyre  eleeree 


McIntyre  stoeres 
1/0  McIntyre  aleer 
>mpreeanr  joint 
Jompreaeor  joinU 
McIntyre  eleeree 


McIntyre  slearas 
Jraduated  sleere 


At  end,  oxide  film 

0  E. 

None 

Oxide  film 

9^ 

None 

Oeids  film 

Os. 

None 

Oxide  film 

Oe. 

None 

Oxids  film 

g.B. 

Oxide  film 

Oe. 

Oxide  film 

None 

At  ste.,  oxide  film 

0.1. 

Siemsns-Martin 

Toerera  hare  earth  anchors 


Telephone  on  11  kr. 


Carrier  current 
None 

None 

Carrier  currant 
None 


2riM"  drirer  pipe 


Carrier  current 
M  pair  cable 


C^psrweld 


TmaM  BectHc  C*. 


Winter  Hn**n— Dundte . 

Maltnrry— Winter  Harmi . 

Tnmpn-MuIbnrTjr..'. . . — 

Tnaapn— PinailM  County  Lina.. 


BAST  SOLTB  CBNTBAL 
Lm1bc<mi  I'UMttaa  C«. 

lyninctoD  Powar  Houat— Kentucky  Utilitie*  Co  Line . 

Kaataafcy  rttUUai  C«. 

Earlincton— llaiiaii6atd . 

Eariincton— Paducah . 

Paducah  -  Barlow . 

Barlow  A  Mound  City,  lU.  (Hirer  Croaeinc).. 

Di»  Dnm— PineriUe . . 


1927 

8,300 

60 

Wood  poles 

4  3 

1926 

7,300 

46 

60 

Wood  poles 

IS  7 

1926 

18,000 

46 

60 

Wood  poiee 

26  3 

1926 

12,000 

; 

60 

Wood  poles 

IS  4 

1923 

7,300 

66 

60 

Steel  towere 

2 

4  0 

BeaUKky  Hydra  Btoetrir  Ca. 


Dix  Dam  -Lexington. 

Dix  Dam— Louiarille .  . 

Lateltfllle  Gaa  A  Bertrlc  Ca. 

Watereide — Dix  River  Switching  Station.  . 

Wateraidc  Station— Shippingport  (Falls  Station)  . 


Kea tacky >Ta«aeeaee  Light  A  Pawcr  Ca. 

Bowling  Orean— Hopkinsville . 


The  TMiaeatac  Bectrtc  Power  Ca. 

Isabella— Cteorgia  State  Lina.  . 

Durktown  Junctioo— Isabella...  . 

Ridgsdaie  Sub.— Georgia  State  Une  . 

CVveland— Georgia  State  Line .  . 

Clevelaod  Junction— Chattanooga  (Ridgedale  Sub  ) . 

Ceoee  No.  I  -C^vetand  Junction.  . 

Ocoae  No.  I— Cleveland  (North)  . 

Ocoee  No.  I  — Qeveland  (South)  . 

Cleveland  Junction— South  Nashville.  . 

Clevdaod— Knoxville  (Arlington  Sub.) .  . 

Knoxville— Coal  Creek  (Arlington  Sub  )  . 

Coal  Creek— Petros 

Coal  Creek— Weetbourne..  . 

Ocoee  No.  I— Knoxville  (Arlington  Sub.)  .  ..  . 

Ocoee  No  2— (Jcoee  No.  1.  . 

Ocoee  No.  2—  Ducktown  Junctioo  . 

Ducktown  Junction— Copperhill..  . 

Lenoir  Qty—Harriman..  . 

Cleveland -Lenoir  City..  . 

Hales  Bar- Gollage  Junction..  . 


Leeds  -Fulton  Springs . 

Leeds— Red  Mountain . 

Jackson  Shoals- Leeds— Magella. 
Lock  12— Leeds. 

Lock  12— Magella 
Lock  12— Mitchell  Dam.. 

Lock  12— Anniston... 

A  nniston— Gadsden 
Gadsden— Georgia  State  Line. 
Gadsden — H  unteville 
Sheffield-  Huntsville 

Martin— Leeds...  . 

Oorgas-  Sbeffietd  . 


Alabama  Power  Co. 


Oorgm— Fulton  Springs 

Fulton  Spnogs -  Boylm . 

Jordon  Dam— Martin  Dam  No.  I 
Jordon  Dam—  Martin  Dam  No.  2 
Jordon  Dam  -  Meridian,  Miss 
Mitchell  Dam— Jordon  Dam.. 

Jordon  Dam— Flomatoa.  . 

Flomaton— Mobile . 

North  Auburn— Georgia  State  Line. 

Martin  Dam-  North  Auburn  No.  I 
Martin  Dam  -North  Auburn  No.  2 
Martin  Dam— Tallassee  No.  I. 

Martin  Dam— Tallassee  No.  2. 

Martin  Dam— Anniston— Georgia  State  Line.. 
Tallassee  Union  Springs. 

Union  Springa— Newton  . 

Newton-  -Oraysville  . 


Flomaton,  Ala —  Pensacola,  Fla. 


Meridian— Hattiesburg . 


12 

I) 

14 

1} 

14 
17 

15 
19 
20J 


Golf  Power  Co. 

MlasiiMppI  Power  Co. 

WBBT  BOOTH  CENTRAL 

Golf  Stokes  Utmtlee  Co.-  LoolalaiM  DlTtsieD 
Lake  Charles— Lafayette 

Orange,  Texas-  loke  Charles,  La.  . 


Southwestern  Gas  A  Deetrir  Co. 

BUmmburg— Atlanta,  Tex 
Gilliam— Marshall,  Tex . 

Marshall— Longview,  Tex.  . 

Shreveport— QiUiam..  . 

Gilliam -Texarkana  . 

Texarkana— Ashdown  . 

Ixingview,  Tex.— Big  Sandy,  Tex  . 

Big  Sandy,  Tex.— Mineola,  Tex .  . 

Pabilr  Bervtee  Ca.  of  Oklahoma 

Hugo— Wright  City..  . 

Okmulgee— Henryetta.  .. 

Henryetta— Weleetka.  . 

Weleetka-McGester  . 

Weleetka— Oklahoma  Gas  A  Electric  Tap  . 

Tulsa -Okmulgee..  . 

Tulm- West  Tulsa..  . 

Tulm— Nowata .  . 

Nowata— Bartlesville  ... 

Oklahoma  Gas  A  Boctrle  Co. 

Bristow  Tap— Bristow.  - 

Davis— Aramore..  . 

Hill  Top  Tap-Oklahoma  Power  Co.  Junction.  . 

Garber  Tap— Ponca  City  . 

Ponca  City— Kansas  State  Line.  . 

Perrv— Cushing  . 

Enid— Perry..  . 

Hennessey-  Enid  .  . 

Norman—  Henneeeey  . 

Cushing  Drumnght  . 

Drumright— Horseshoe  Lake  . 

Oklahossa  City— Horsehoe  Lake  (North  Line)  . 

Oklahoma  City— Horseshoe  Lake  (South  Line).. . 

Drumngbt-Sapulpa  (Old  Line).. 

Drumright— Sapulpa  (New  Line)  . 

Sapulpa-'Keifer .  . 

Sapulpa— Muskogee  . 

Sapulpa— Sand  Springs  . . 

Sapulpa— Tulsa..  . 

Little  River  No.  >— Tyrola  Corner  . .  . 

Seminole  Tap- -Little  Wver  No.  3 . 

Seminole  Tap  -Haminole  No.  I . 

Earlaboro  Tap- Seminole  No.  I . 

Seminole  No.  T-  Weleetka— 63  Kv.  Line.  . . 

Maud  Tap- Wewoka  .  . 

Harrah-Maud  Tap.  . 

Harrah- Shawnee-  - By ng  . 

Byng--Ada.  . 

Etoi^  -  Paula  Valley .  . 

Sulphur— Pauls  Valley...  . 

Ada— Sulphur  . 

Sulphur— Randolph  . 

.M  uldrow  Poteau 
Muskogee- Ft  Smith. 

Keiler— .Muskogee  (Old  Line) 

SMithweeterB  Light  A  Pbwer  C*. 

Ljiwton  via.  Chiokaaha — Clinloa .  . 

TiukOD—  Iwwton . 

Red  River— Ftedmiok  . 

Flederiek— Manitou  Junction . 


GhirStotM  UMHUee  C*.  (Tei.  Mt.) 

Beaumont — Sour  Lake . 

Beaumont— Orange . 

Orange— La.  State  Line . 

Nechee— Daykon— Wmtbury  Sub . 

Dayton— Conroe . 

Onroe— Mag.  Pumping  Plant  . 


Dayton— Huffman  . 

Sour  Lake— Dayton  . 

Nsehee— Dayto^Saratoxn  Sub .  . 

Neohak— Dayton— South  Liberty  Sub.. 
Neeben— Dajrton- Hull  Sub  . 


Weitera  PhhUc  Berrtoe  Cn. 


Ft.  Stockton — SIrvin  Uoe. 


Tesna— LnhlMaan  Fewer  Ce. 


Lnt)  City— Bay  City . 

Bay  City— BleeaiBi . 

l'val(to-Val  Verde  Co.  line 

Sabinai-Uvalde . 

Oerrieo  Snnnge— Uvalde . 

Lsmie-  Wanaer. . .  . 

Weimer— Luling  . 

DiUey— Aeberton 
Aaberton— Carriao  Springe... 
Cuero-  Harwood 

Victoria — Cuero . 

Sinton-  Hobetown . 

SiDlOtt— Taft . 

Vi  ctoria— Baa  viUe— Sinton . 

Edna- Victoria. . 

Pierce--WBa . 


Cehtral  Fewer  A  Light  Ce. 


Baa  Antoeie  FahHc  Setelec  Ce. 

New  Biau^ele— McQueeoey . 

New  Braunfete— DitUiager . 

New  Braunfele— Sonaish  Pam . 

New  Braunlele  ■  Huater . 

Sao  Antonio— New  Braunfale  No.  I  . 

San  Antonio— New  Braunfels  No.  2 . 

Sao  Antoaio— FloraeviUe .  . 

San  Antonio— Sabinal . 

Sabinal  Line— Pleaeantoo  Metering  Station . 


192a 

1926 

1927 

1928 
1924 


1923 

1923 


1923 

1927 


1924 

1916 

1924 

1912 

1927 

1913 
1913 
1913 
1913 
1924 
1924 
1923 

1928 
1920 
1913 
1916 
1916 
1927 

1912 

1913 


1923 

1924 
1914 
1923 
1914 

1923 
1914 
1914 

1924 
1923 
1923 
1928 
1918 
1917 

1926 
1928 
1923 

1927 
1926 

1923 
1926 
1926 

1926 

1924 

1927 

1923 

1926 

1928 

1924 

1927 

1928 


1926 


1926.  1928 
1426 


1928 

1923 
1928 

1924 
1923 
1923 
1923 
1926 
1923 


1927-1928 

1926 

1927 

1928 
1927 

1926-1927 

1927 

1923-1926 

1928 


1911 

1927 

1918 

1927 

1927 

1922 

1922 

1923 

1917 

1922 
1927 

1923 

1923 

1918 

1927 
1918 

1924 

1921 
1918 

1928 
1927 

1927 

1928 
1928 
1924 
1928 
1924 
1923 
1928 
1927 

1927 

1928 
1923 

1922 
1918 


1927-1928 

1923 

1928 

1928 


1926 

1926 

1926 

1926 

1928 

1928 


1927 

1923 

1923 

1923 

1926 


1928 


1926 
1928 
1928 

1927 

1928 

1926-1927 

1927 

1927 

1926 

1926-1927 

1923 

1924 

1927 
1927 
1926 
1926 


1928 

1926 

1927 
1926 


1923 

1927 

1927 

1926 

1926 


West  Texas  UttHOee  Ce. 


i'l*  Like  f  iri'rMi . 

Ghii.t-p.sf.  Sharr.nvk  .. 

Kirt'snd . 

.... 

Ouanah— Thrork*TiorUm  . 
Throckaaortae- PutcTiiUi 
--Chillimthc 


10.000 

3.000 

14,000 

133,000 

6.200 


16,000 

3.000 


10,000 

73,000 


10,000 

10,000 

10,000 

3,000 

13,000 

4,000 

30,000 

13,000 

10,000 

10,000 

10,000 


8,000 

10,000 

20,000 

17,000 

17,000 

10,000 

10,000 

3,000 

3,000 

10,000 

18,000 

33,000 

33,000 


4,000 

17,000 

23,000 

20,000 


13,000 

13,000 


14,000 

8,000 


10,000 

10,000 

13,000 

110,000 

4,000 


6,000 

4,000 

6,000 

6,000 


10,000 

20,000 

13,000 

2,300 

10,000 

10,000 


10,000 

10,000 

2,300 

2,300 

2,300 


3,000 


10,000 

3,000 

18,000 

20,000 

20,000 

10,000 

X,000 

10,000 

10,000 

8,000 

20,000 

4,700 

12.000 

20,000 

8.000 

8,000 


20.000 

21,000 

26,000 

8,000 

13,000 

16,000 

20,000 

10,000 

3,000 

2,000 


66 

66 

110 

66 

120 

120 

66 

66 

120 

120 

66 

66 

66 

120 

6,120 

66 

66 

66 

66 

120 


no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

134 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 


steel  towere 
Steel  towers 
Wood  poim 
Wood  poles 
Wood  poee 


Steel  toeren 
Steel  toerers 


Wood  poles 
Steel  towere 


Wood  poles 


Wood  poles 
Wood  poles 
Steel  towers 
Wood  poles 
Wood  poles 
Steel  towere 
Wood  poles 
Wood  poles 
Steel  towers 
Steel  towere 
Steel  towere 
Wood  poiee 
Wood  poiee 
Steel  towere 
Steel  towere 
Steel  towere 
Wood  poiee 
Steel  towere 
Wood  poiee 
Steel  towere 


Wood  poiee 
Steel  towere 
Steel  towers 
Wood  poles 
Steel  towere 
Steel  towere 
Steel  towers 
Steel  towers 
Wood  poles 
Wood  poles 
Wood  poles 
Steel  towere 
Wood  poles 
Both 

Steel  towere 
Steel  towers 
Wood  poles 
Wood  poles 
Wood  poler 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Wood  poles 
Steel  towers 
Wood  poles 
Wood  poles 
Steel  towers 


36  6 
64  3 

23  2 
3  83 
87  3 


21  4 

69  0 


2  6 

2  37 


3  46 

2  47 

3  37 
12  10 
27  98 
n  07 
13  IS 
13  18 

140  8 
80  46 
22  43 
22  36 
21  64 
82  88 
7  32 
10  66 
2  27 
21  22 
37  66 
36  36 


13  6 
10  3 
43  2 
38  6 
46  3 
12  2 
67  76 
26  0 
33  6 
62  6 
71  7 
73  8 
83  7 
23  4 
23  7 

3  8 
20  6 
21  2 
131  2 
18  3 
130  0 
33  73 
40  4 

27  0 
26  92 

7  5 

7  6 
116  3 
31  0 
33  6 

28  0 


no 

60 

Wool  poles 

1 

39  4 

no 

60 

Wood  poles 

1 

69  8 

66.  33 

60 

Wood  poles 

1-66;  1-33  kv. 

71  7 

66 

60 

Wood  poles 

1 

33  4 

66 

60 

Wood  poles 

1 

43  0 

66 

60 

Wood  toerers 

1 

7  0 

66 

60 

Wood  poles 

1 

42  0 

66 

60 

Wood  poles 

1 

23  0 

66 

60 

Wood  poles 

2 

22  0 

66 

60 

Wood  poles 

1 

48  0 

66 

60 

Wood  poles 

1 

200 

66 

60 

Wood  poles 

23  0 

66 

60 

Wood  poles 

I 

23  0 

t*' 

60 

Wood  poles 

30  3 

66 

60 

Wood  poles 

13  0 

66 

60 

Wood  poles 

28  73 

66 

60 

Wood  poles 

29  0 

66 

60 

Wood  poles 

10  73 

66 

60 

Wood  poiee 

33  0 

66 

60 

Wood  poles 

9  5 

66 

60 

Wood  poles 

33  0 

66 

60 

Wood  poles 

1 

19  4 

63 

60 

Wood  poles 

1 

12  0 

63 

60 

Wood  poles 

1 

26  0 

63 

60 

Wood  poles 

1 

3  0 

63 

60 

Wood  poles 

1 

33  0 

63 

60 

Wood  poles 

1 

23  0 

63 

60 

Wood  poles 

1 

30  0 

63 

60 

Wood  poles 

1 

41  30 

63 

60 

Wood  poles 

1 

21  30 

63 

60 

Wood  poles 

1 

91  0 

63 

60 

Wood  poles 

1 

8  30 

63 

60 

Wood  poiee 

1 

44  30 

63 

60 

Wood  poles 

1 

22  0 

63 

60 

Wood  poiee 

1 

23  75 

63 

60 

Wood  poles 

1 

29  30 

63 

60 

Wood  poles 

1 

300 

63 

60 

Wood  poles 

1 

6  30 

63 

60 

Wood  poles 

1 

31  30 

63 

60 

Wood  poles 

1 

9  73 

63 

60 

Wood  poiee 

1 

13  0 

63 

60 

Wood  poles 

1 

10  0 

63 

60 

Wood  poles 

1 

7  0 

63 

60 

Wood  poles 

1 

6  0 

63 

60 

Wood  poles 

1 

12  30 

63 

60 

Wood  poles 

1 

23  80 

63 

60 

Wood  poles 

1 

18  73 

63 

60 

Wood  poles 

1 

47  0 

63 

60 

Wood  poles 

1 

74  32 

63 

60 

Wood  poles 

1 

3  23 

63 

60 

Wood  poles 

1 

28  98 

63 

60 

Wood  poles 

1 

28  0 

63 

60 

Wood  poles 

1 

26  23 

63 

60 

Wood  poles 

60 

60 

Wood  poles 

1 

31  30 

63 

60 

Wood  poles 

1 

78  63 

63 

60 

Wood  poles 

1 

38  30 

66 

60 

Wood  poles 

1 

121  0 

66 

60 

Wood  pales 

1 

31  0 

66 

60 

Wood  palm 

1 

22.0 

66 

60 

Wood  poles 

1-66;  1-13  2kv 

OH 

66 

60 

Wood  poles 

1 

26  38 

66 

60 

Wood  poles 

1 

22  7 

66 

60 

Wood  poles 

2 

4 

66 

60 

Wood  poles 

1 

.47 

66 

60 

Wood  poles 

46  03 

66 

68 

Wood  poles 

1 

2  44 

66 

60 

Wood  poles 

1 

10  43 

66 

60 

Wood  poles 

1 

44  39 

66 

60 

Wood  poles 

I 

4  23 

66 

60 

Wood  poles 

1 

3  0 

66 

60 

Wood  poles 

' 

.49 

66 

60 

Wood  poles 

1 

33  0 

66 

60 

Wood  poles 

1 

10  0 

66 

60 

Wood  pole 

1 

16  0 

66 

60 

Wood  poles 

1 

142  0 

66 

60 

Wood-|X>lee 

1 

23  0 

66 

60 

Wood  poles 

1 

32  0 

66 

60 

Wood  poles 

1 

42  0 

66 

60 

Wood  poise 

1 

44  0 

66 

60 

Wood  poUe 

1 

43  0 

66 

60 

Wood  poles 

1 

SO 

66 

60 

Wood  poles 

1 

41  0 

66 

60 

Wood  ^ee 

1 

28  0 

66 

60 

Wood  poles 

1 

23  0 

66 

60 

Wood  poles 

1 

10  0 

66 

60 

Wood  poles 

1 

13  0 

66 

60 

Wood  poles 

1 

29  0 

66 

60 

Wood  poles 

1 

33  0 

66 

60 

Wood  poles 

1 

MO 

60 

60 

Wood  poles 

1 

13  2 

60 

60 

Wood  poles 

1 

1  63 

60 

60 

Wood  poise 

1 

40  9 

60 

60 

Wood  poles 

1 

10  10 

76 

60 

Wood  poise 

1 

32  0 

76 

60 

Wood  pdee 

1 

28  3 

66 

60 

Wood  poles 

1 

28  3 

66 

60 

Wood  poles 

1 

67  6 

t6 

60 

Wood  poles 

1 

7  2 

66 

60 

Wood  poles 

1 

38  0 

66 

60 

Wood  poles 

1 

36  0 

66 

60 

Wood  pules 

1 

16.0 

66 

60 

Wood  pota 

1 

13  0 

66 

60 

Wood  poles 

1 

97  0 

66 

60 

Wood  poles 

1 

81  0 

66 

60 

Wood  poles 

1 

16  0 

66 

kO 

Wood  poles 

1 

14  0 

66 

kO 

_ WtadoohR- 

■■.rrte-rrer 

_ Ll_ 

Ai—rifian  Bridce 


A.C.RR. 

105,535 

04  hor.;  63  Tert. 

31 

M.h.d.  C*.  atr. 

06,350 

100  hor.;  72  eert. 

24 

M.h.d.  Cm.  air. 

211,000 

too 

24 

M.h.d.  Cu.  atr. 

133,079 

72 

24 

Aluminum 

No.  3/S 

90 

20 

i,m;  8.U0 
S.M;  I.UO 


Stendard  A  and  B 
Amarioaa  Bridn  A  and  B 
Sin^  wtwd  pola 
H-inmt  OTiod  potaa 
H-fiBBM  wood  palaa 


Amcriean  Bridf* 
Amricaa  Bhdc* 
CrooaoU  Pina 
Cmoaota  Pins 
Cbtstnut  PoUt 


I67.SM 

I87.I0S 

l«7.nS-Ji6,IOO 

]|A.aM 

]M.in 


W;  IM  Iwrii. 

% 

130  bor.j^M  Tart. 

lil 


S,3lt;  0,820 
5,300;  0,030 


Suapenaion  A  and  Strain  B 
Suapenaion  A  and  Strain  B 


Amariaan  Bridpa 
Aaariean  Bridfe 


Special  atructural 


Lakaaida  Br.,  Louiarille  Br. 


Cu. 

C«.,  Cu.-wald 


100,000 

00  or  aquiT. 


90  and  72 
190 


3,397 

2,263:6,108 

2,203:0,160 


2,364;  4,713 
3,730 

4,000;  0,060 


Wood  pole  with  wiahbone  arm 
Fleiible  A  f  ramaa ;  rifid  aq . 
Wood  pole  with  wiahbone  arm 
2'wood  pole  atrueture 
Oalvaniaed  rigid  aqnara 
Wood  pole  with  wiahbone  arm 
Wood  pole  with  wiahbone  arm 
Qalvaniaad  rigid  aquare 
Flexible  H-framea ;  ri^d  aquare 
Flexible  A-frame;  rigid  aquare 
Wood  pole  with  wood  arm 
Double  woixl  pole  with  wood  arma 
Flexible  A-frame;  rigid  aquare 
Galvaniaed  rigid  aquare 
Double  circuit  rigid  aquare 
Double  pole  atructurea 
Flexible  A-framea;  rimd  aquare 
Wood  pole  with  wiahbone  arm 
Double  circuit  rigid  aquare 


American  Bri<h 
Atch.-Br.,  B.-( 
Blaw-Knox 


baae  double  circuit 
baae  double  circuit 


baae  double  circuit 
baae  double  circuit 
baae  double  circuit 
baae  double  circuit 
H-frame 
H-frame 


Narrow  baae  flexible 


Double  circuit 
Double  circuit 
Double  circuit  aelf  aupport 


Narrow  baae  flexible 


Narrow  baae  flexible 


Archbold-Biady 

Millikan 

American  Bridge 


American  Bridge 


American  Bridge 
American  Bridge 


American  Bridge 
American  Bridge 
American  Bridge 
Milliken 


American  Bridge 


Naahrille  Bridge 
American  Bridge 


American  Bridge 


Naabrille  Bridge 


Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

A.C.S.R.  i  Cu. 
Cu. 

A.C.B.R. 

A.C.S.R. 


105.500 

109.500 

211,000 

105.500 
167,000 

133,100:  167,000 
105,500 
105,500 

133.100 

211,000;  13^100  Cu. 

133.100 
133,072 
133,079 


04 

72  TWt.,  90  her. 
132  Tart..  244  diag. 
72  Turt.,  90  her. 
156 
120 
120 

72  Turt  .  90  hor. 
120 

132  Tart..  240  diag. 
132  TWt..  244  diag. 


lu. 

Cu. 

SI  i.aoa;  eue,wie  iu. 
133,100 

■  »  TWX.,  ITS 

lio 

Cu. 

133,100 

120 

Cu. 

105,500 

90 

A.C.S.R. 

133,079 

132  aert.,  220 

Cu. 

133,100 

72  Tart.,  00 

Aluaalnum 

400,000 

120 

Cu. 

No.  2/0 

104 

Cu. 

No.  2/0 

120 

Cu. 

No.  2/0 

120 

A.C.S.R. 

397,500 

IM 

Cu. 

No.  2/0 

120 

Cu. 

350,000 

120 

Cu. 

No.  2/0 

120 

Cu. 

No.  2/0 

100 

A.C.RR. 

No.  2/0 

IM 

A.C.8.R. 

No.  1/0 

IM 

Cu. 

300,000 

204 

A.C.8.R. 

397,500 

234 

Cu. 

250,000 

IM 

Cu. 

No.  2/0 

120 

Cu. 

290,000 

120 

Cu. 

No.  4/9 

IM 

A.C.8.R. 

397,m 

IM 

A.C.S.R. 

347.5tO 

IM 

A.C.S.R. 

397,500 

IM 

A.C.8.R. 

397,500 

IM 

A.C.8.R. 

yn,m 

IM 

Cu. 

250,000 

204 

A.C.RR. 

yn.w 

IM 

A.C.S.R. 

No.  4/0 

IM 

A.C.RR. 

397,M 

204 

A.C.8.R. 

397,500 

IM 

A.C.8.R. 

397 JOO 

IM 

A.C.S.R. 

397 JOO 

234 

A.C.S.R. 

No.  2/0 

IM 

A.C.S.R. 

397,500 

IM 

A.C.S.R. 

No.  4  0 

IM 

A.C.S.R. 

No.  4/0 

204 

A.C.S.R 

No.  4/0 

IM 

0  7 

2  7 
5  0 

3  5 
II  3 

17  2  No.  2/0 
2  02 
2  02 
23  5 

n  3:  13  7 
0 
3  2 
19  I 

7  5:  10  7 
2i  5 
a  I 
61 
14  3 
3  2 
9 


Single  poib  creoaoted  pine 
H-framea;  2  cranaotad  pine 


H-frame,  50'  polea,  20’  arm 

H-frame,  50'  ^ea,  20'  arm 

H-frame,  50'  polea,  21'  arm 

B  type,  aingle  pole 
H-frame,  50'  polea,  29'  arm 

H-frame,  50'  polaa,  29'  arm 

Frame  50'  pole,  20'  arm 
Ridge  pin  ringle  pole 
H-frame  W  pole.  Iff  arm 


211,600 
211,600 
266.800 
266,000 
266,000 
266,000 
211,000 
MO- 167,005 
211,600 


H.d.  Cu.  etr. 
M.h.d.  Cu.  etr. 

A.C.S.R. 
H.d.  Cu.  7  etr. 
H.d.  Cu.  atr. 
M.h.d.  Cu.  etr. 
M.h.d.  Cu.  atr. 
Cu. 

Cu. 

M.h.d.  Cu.  atr. 
M.h.d.  Cu.  7  atr. 
M.h.d.  Cu.  atr. 
M.h.d.  Cu.  atr. 
H.d.  Cu. 

Cu. 

H.d.  Cu.  atr. 
M.h.d.  Cu.  atr. 
Cu. 

Cu. 

H.d.  Cu.  atr. 
H.d.  Cu.  atr. 

A.C.S.R. 

H.d.  Cu.  atr. 

H  d.  Cu. 

Cu. 

Cu.  7  atr. 
M.h.d.  Cu.  atr. 
M.h.d.  Cu.  atr. 
H.d.  Cu. 

Cu. 

A.C.8.R. 
H.d.  Cu. 
M.h.d.  Cu.  atr. 
M.h.d.  Cu.  atr. 
M.h.d.  Cu. 


H-frame  wood  polai 
Single  jfMla  wood 

Single  pole 


Single  wood  pola 
H-frama  wood  polea 
Sinida  wood  ^e 
Sin^e  wood  pola 
H-frama  wood  polea 
H-frama  wood  polaa 


108  hor.,  04  Tart. 
174 
04 

100  hor.,  04  Tert. 
120 
126 


H-frama  wood  polaa 
Single  pole 
Kngle  pola 
Sin£a  pole 
Single  pole 


120 

100  hor.,  04  Tart. 
100  bar.,  04  Tert. 
100  her.,  04  Tert. 
100  hor.,  04  Tert. 


Single  pole,  double  arm 
Twowrm 
H-fiama 
Two-arm 

H-frama  and  2-arm 
H-frame 
H-frame 

Singly  pola  2-arm 
Fw  arm 
H-frame 
H-frame 
Flat-arm 
2-erm 
H-frame 
H-frama 

H-frama  and  flat  arm 


Texaa  Oeoaota 
Taxaa  Cmoaote 
Texaa  Oaoaote 
Texaa  Craoaote 
Texaa  Craoaou 
Texaa  Craoaote 
Texaa  Oeoaota 
Texaa  Craoaote 
Taxaa  Craoaote 
Texaa  Craoaote 
Texaa  Craoaote 
Texaa  CreoaoU 
Taua  Craoaote 
Texaa  Craoaote 
Taxaa  Craoaote 
Taxaa  Craoaoto 


Aluminum 

>tlmiiinum 

Aluaxinum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

/Huminum 

Aluminum 

Aluminum 

Aluminum 


H-fmme 

H-frame  aingle  pole 
H-frama  aii^  pole 
H-frame 
H-frama 
H-fiame 
H-fmme 
Single  pole 


No.  4/0 

No.  2/Of  1045 aq.  In.) 
No.  I/Of. 0029 in.) 
No.  2/0  C 1045  aq.  in.) 
No.  4/0  (  .1662  aq.  in  ) 
No.  4/0  (.1062 aq.  in.) 
No.  4/0  1062  aq.  in.) 
No.  1/0  0029  aq.  in. 
No.  l/ot0O29^.  in.) 
No.  I/O  (  0029 5.  in.) 


160 

04 

04 

168 

160 

160  flat 
100 

90  bar.,  04  Tort. 
90  hor.,  04  Tart. 


35 

37 

37  oen.  of  ap. 

30 

30 

35  can.  of  ap. 
35  can.  of  ap. 
27 
37 


H-fiame  29  foot  crooa-arma 
H-frame  29  foot  eroea-arma 
45  foot  creoaoted  polea 
50  foot  creoaoted  mne  polaa 
H-frame  14  foot  centara  29  foot  croaa  anne 
Hngle  creoaoted  pine  polaa 
H-frame  29  foot  eroawarma 
M  foot  creoaoted  pine  polea 

B  foot  CTOS?  l2  foot  sparing 


A.C  S  R 
AC  SR 
A  C  S  R. 
A.CSR. 

A  C  8.R. 

A  C.8  R. 
A.C  8  R. 
A.C8.R. 
Aluminom 


108 

IM 

NO  hor.,  04  < 
100  hor.,  04  ^ 

IM 


IM 

100  hor..  04  ’ 

l» 


7 


PJn 

gua^Mion 
Ohio  Brus  No.  2t,S52 


tepmaion 


Locke  No.  5.800 


1*5 

400 

505 

170 

170 

*74 

520 

520 

240 

720 

451 

*75 

740 

552 

052 

250 

455 


MO 

7i5 


MO 

070 

050 

000 

000 

1.000 


950 

740 

000 

790 

090 

070 

050 

775 

050 

780 

025 

780 

040 

.000 

on 

000 

970 


11 


5  0 

5  5 
II  5 

17  2  No.  2/0 
2  02 
2  02 
25  5 
5:  15  7 
ti  0 
5  2 
19  I 

7  ^10  7 
2i  5 
28  I 
01 
14  5 
5  2 
9 


1,455 

555 

1,500 

1.000:  1.500 

4o 

400 

910 

920;  1.000 

lOb 

445 

050 

920;  795 
1,000 
990 
010 
092 
1,005 
1,050 


7.500 


6,000 

5,215 

5,215 

4.900 

0.000 


0,000 


6,000 

7,500 


5,215 

4.200 


A 

A 

HoriaonUi 

Vartiod 

A 

A 

HoriaMtel 

A 

A 

A 

HoriaonUi 

■’viitUni'' 

Vartieal 

HoriaonUi 

A 

A 

Vartionl 


HoriaonUi 

Vartionl 

Vartionl 

HoriaonUi 

Vartionl 

Vartionl 

Vartionl 

Vartionl 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

Varticnl 

Vartionl 

Vartionl 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 

HoriaonUi 


66,000 
120,000 
121.000 
66,000 
66,000 
120.000 
129.000 
66,000 
66,000 
66.000 
I26.0II0 

66.0004  120.000 
V<.000 
66,000 
66,000 
66,000 
120,000 
0,200 


110,000 
110.000 
110,000 
110,000 
110,000 
110,000 
1 10.000 
110.000 
110,000 
110.000 
110.000 
154.000 
154,000 
110.000 
110.000 
110,000 
110,000 
110.000 
110,000 
110,000 
110.000 
110.000 
MO.OOO 
110,000 
110,000 
110,000 
110,000 
154,000 
110,000 
110,000 
110,000 


5 

0 

0 

5 

5 

0 

0 

5 

I 

5 

0 

540 

7 

5 

5 

5 

0 

5 


7 

7 

7 

7 

7 

7 

7 

7 

647 

7 

7 

II 

10 

7 

7 

0 

7 

0 

0 

7 

0 

0 

0 

7 

7 

7 

7 

Wand  II 
7 

7niid0 

0 


No.  5.960 


No.  25,622 
No.  5,960 
No.  5.960 
No.  25,622 
No.  25,622 


No.  25,622 


No.  2,094  Tacuum 
Ball 


No.  10,566 


10"  No.  10,566 
10"  No.  25,622 
W"  No.  10,756 
W"  No.  25,622 
10"  No.  25,622 
10"  No.  10,566 
10"  No.  10.566 
10"  No.  25.622 
W"  No.  25.622 
10"  No.  25,622 
66  kr.  I*in 
10"  No.  25,622 
10"  No.  25.622 
W"  No.  25,622 
W"  No.  10,566 
No.  10.566 
10"  No.  K.622 
10"  No.  25,622 
10"  No.  25,622 
Suapciiniou 


No.  25,622 
No.  25,622 

Hewirtt 

A 

Cap  and  pin 
Cap  and  pin:  Hewlett 
Cap  and  pin 

. BAB. . 

Cap  and  pin 
Cnp  and  pin;  Hewlett 
No.  25,620 
B.  4  8. 

No.  5,800 
No.  25,620 
No.  5,000 
No.  5,800 
Cap  and  pin 
Hewlett 
No.  5,800 
No.  5.800 
No.  5,000 
Cap  and  pin 
No.  5,800 
Gap  and  pin 
No.  5.0I» 

Na  29,500;  A-257 
Ou>  and  pin 
J.-D.;  Hewlett 
Cap  and  pin 


Lapp 


Ohio  Braaa  . 
Inpp 

Ohio  Braaa 


Ohio  Bn 


{2% 


Ohio  Bn 


Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


OhioBraar 
Ohio  Braaa 
Locke;  O.  B. 

Thomaa 
Ohio  Braaa 
Ohio  Braaa 
O.  B.;  Thomaa 
Thomaa 
J.-D.;  O.  B. 
Ohio  Braaa 
O.  B.;J.-D. 

O.  B.;  Thomaa 
Ohio  Braaa 
Ohio  Braaa 
Locke 
Ohio  Braaa 
locke 
Locke 

O.  B.;  Loc.;  Lapp 
Thomaa 
Locke 
Locke 
Lcoke 
liocke 
Locke 
Xiocke 
Locke 
2.-D.:0.  B. 
Ohio  Braaa 
J.-D.;  Thomaa 
O.  B.;  liOcke 


64 


No.  5,960 


No  25^ 
No.  5,960 
No.  5,960 
No.  26,240 
No.  25,622 


Lapp 

Ohio  Bra 
•Lapp 
Inpp 
Ohio  Hra 
Ohio  Bra 


No  25A22 

Ohio  Braoe 

Buapenaion  No.  2JOO 

Lapp 

No.  2,094  raenum 

Lapp 

No.  10,566 

Ohio  Braaa 

10"  No.  W,566 

OhioBraoa 

10"  No.  25,622 

10"  No.  W,756 

Ohio  Braaa 

W"  No.  25,630 

Ohio  Braaa 

10"  No.  25422 

Ohio  Braoe 

ir'  No.  10,566 

OhioBraoa 

10"  No.  10,566 

Ohio  Braaa 

10"  No.  25,622 

Ohio  Braaa 

10"  No.  25,622 

Ohio  Braaa 

10" 

Ohio  Braoe 

Pin 

Ohio  Braaa 

10"  No.  25,622 

Ohio  Braoe 

10"  No.  25,622 

Ohio  Braoe 

10"  No.  25,622 

OhioBraoa 

10"  No.  10,366 

No.  10^ 

10"  No.  8422 

Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 

10"  No.  25,622 

Ohio  Braaa 

10"  No.  25,630 

Ohio  Braaa 

guapenaion 

Ohio  Braaa 

No.  25422 

No.  25,622 

Cap  and  pin 

Ohio  Braoe 
Ohio  Braaa 
,  Locke;  0.  B. 

Ohio  Braoe 

A 

Ohio  Braaa 

Cap  and  pin 

Ohio  Braoe 

Cap  and  pin 

Ohio  Braoe 

Cap  and  pin 

TbomM 
j  .n  •  n  R 

Cap  and  pin 

Cap  and  pin;  Hewlett 
No.  25,620 

O.  B.i^J  -D. 

0.  B.;  Thomaa 

Ohio  Braaa 

B.  4g. 

Ohio  Braaa 

NO.  },ew 
No.  KjbTO 
No.  5,000 
No.  5,000 
Cap  and  pin 
Cap  and  pin 
No.  5jdo 
No.  5,800 
No.  5,800 
Cap  and  pin 
No.  5,000 
Cap  and  pin 
No.  5,0n 
No.  29,500  A-257 
Cap  and  pin 
J.-D.;  Het^ 
Cap  and  pin 


Locke 
Ohio  Braaa 
Locke 
Locke 

O.  B.;  Locke;  W  ' 
Omo  Braaa 
Locke 
Locke 
Locke 
Locke 
Locke 
Locke 
Locke 
J.-D.;  O.  B. 

Ohio  Braaa 
J.-D  ;  Thomaa 
O.  B.;  Locke 


042 

600 


42 

42 


300 

600 


3,200 

3.650 


Vertical 

Horiaonte' 


20^0  dry  arc  5  ^mp.  pmcel.  oock.  No.  8,400__ 


6  (Sua^.  poreel.^aock.  N<^400  jxieke 


40 

40 

40 

40 

60 

72 

40 

40 

40 


600 

II 

600 

10 

600 

13 

300 

4 

600 

13 

600 

13 

600 

10 

300 

5 

600 

II 

1,000 

Horiaontal 

66,000 

800 

Horiaontal 

(6,000 

1,300 

66,000 

600 

Horiaontal 

66,000 

1,300 

Horiaontal 

66,000 

1,300 

66,000 

1,000 

66,000 

700 

Horiaontal 

66,000 

1,000 

Horiaontal 

66,000 

1 

5 


10"  auapenoion  diae 
10"  auapenoion  diae 
10"  auapenoion  diae 
10"  auapenoion  dioc 
10"  auapenoion  diae  ooeket 
10"  dioc 

10"  auapenoion  dioc 
PiniO.  BTNo  122,552 
I0''auapention  dioc 


Ohio  Braaa 
Weatinghouae 
Weotinibouaa 
Weatim^uae 
Ohio  Braaa 
Ohio  Braaa 
Weatinebouaa 
Ohio  Braaa 
Ohio  Braaa 


10"  auapenoion  diae 
10"  auapeorion  diae 
10"  auapenoion  diae 
10"  auapepaion  diae 
10"  auapen^n  dice  ooeket 


Ohio  Btaoe 
Weatinghouae 
Waatingbouaa 
Waotinghouae 
Ohio  Braaa 


10"  ouapen^n  dioc  Weatin|diouaa 
10"  auapenoion  d^  Ohio  Braaa 

10"  auapenoion  dioc  Ohio  Braaa 


530 

9  5 

1,365 

Horiaontal 

600 

II 

1,400 

Horiaontal 

550 

9  5 

1,365 

Horiaontal 

550 

9  5 

1,365 

Horiaontal 

300 

3 

1,285 

2-arm  conatruction 

600 

II 

1,400 

Horiaontal 

250 

2 

1,150 

2-arm  conatruction 

600 

1,260-950 

Horiaontal 

550 

9 . 

1,230 

Horiaontal 

10"  dioc,  cap  and  pin 
10"  dioc,  cap  and  pin 
10"  diae,  cap  and  pin 
10"  dice,  cap  and  pin 
10"  diae,  cap  and  pin 
10"  diae,  cap  and  pin 
10"  diae,  cap  and  pin 
10"  dioc,  cap  and  pin 
W'  oiae 


l*pp\ O.  B. 
Lapp 

Ol^im 

Ohio  Braaa 
Lapp,  Locki 
Ohm  Braaa 
Locke 
Lapp 


10"  diae  cap  and  pin  Lapp;  O.  B. 

10"  dice  cap  and  pin  I^P 

10"  diae  cap  and  pin 
10"  diae  cap  and  pin  Ohio  Braaa 

10"  dice  cap  and  pin  Ohio  Braaa 

10"  dioc  cap  and  pin 
10"  dioc  cap  and  pin  Ohio  Bram 

10"  diae  cap  and  pin  Locke 

10"  diae  Lapp 


36 

250 

A 

1 

47 

300 

A 

4 

39 

300 

..  A 

4 

53 

600 

4 

47 

300 

A 

4 

47 

300 

A 

4 

47 

300 

A 

4 

39 

325 

4 

39 

350 

A 

4 

47 

300 

A 

4 

53 

600 

5 

47 

300 

A 

4 

47 

300 

A 

4 

39 

350 

A 

4 

53 

600 

5 

43 

350 

A 

3 

47 

600 

4 

39 

350 

A 

3 

35  2 

325 

4 

44 

300 

4 

47 

300 

A 

4 

39 

300 

A 

4 

47 

250 

3 

A 

4 

47 

300 

A 

5 

47 

300 

A 

4 

47 

300 

A 

5 

47 

300 

A 

4 

47 

300 

A 

4 

46 

300 

A 

4 

39 

300 

A 

4 

53 

700 

4 

65 

600 

4 

47 

300 

A 

4 

47 

300 

A 

4 

47 

325 

4 

28 

525 

10  2 

3,820 

Horiaontal 

88,080 

3 

28 

350 

7 

3,600 

Vertical 

70,000 

4 

28 

525 

10  2 

3420 

Horiacatal 

— 

HOOO 

3 

9 

350 

6 

3,320 

Vertical 

88,000 

5 

20 

300 

6 

1,500 

A 

66,000 

6 

50 

600 

13 

3,000 

Horiaontal 

66,000 

6 

20 

300 

6 

1,500 

Vertical 

66,000 

6 

20 

300 

6 

700 

A 

66,000 

6 

32 

650 

II 

1,350 

Horiaontal 

66,000 

6 

32 

650 

II 

1,340 

Horiaontal 

66,000 

6 

52 

550 

II 

1,200 

Horiaontal 

66,000 

6 

20 

300 

6 

1,500 

A 

66,000 

6 

20 

300 

6 

700 

A 

66.000 

6 

20 

300 

6 

700 

A 

66.000 

6 

20 

300 

6 

700 

A 

66.000 

6 

40 

600 

9 

800 

4 

54 

375 

4 

900 

Horiaontal 

66.000 

5 

54 

300 

4 

900 

Horiaontal 

66.000 

3 

84 

too 

10 

1,400 

Horiaontal 

66.000 

3 

54 

300 

3 

1,400 

Horiaontal 

66,000 

3 

60 

.  600 

10 

1,400 

Horiaontal 

66.000 

3 

60 

too 

II 

700 

66,000 

3 

60 

too 

II 

700 

66,000 

3 

54 

375 

4 

900 

Horiaontal 

66,000 

3 

16 

375 

4 

900 

Horiaontal 

66.000 

1 

60 

too 

II 

TOO 

Horiaontal 

66.000 

3 

60 

600 

II 

700 

Horiaontal 

66.000 

3 

16 

440 

12 

900 

Horiaontal 

66.000 

1 

54 

375 

4 

900 

Horiaontal 

aooo 

3 

84 

600 

9 

1,400 

Horiaontal 

66.000 

5 

60 

too 

II 

700 

Horiaontal 

66^000 

3 

16 

440 

5 

900 

Horiaontal 

66.000 

1 

40 

too 

10 

1,350 

Horiaontal 

66.000 

36 

300 

3 

800 

Vertical 

68.000 

3 

300  -600 

3 

650 

Vertical 

68.800 

68 

too 

12 

700 

Horiaontal 

68.000 

60 

too 

12 

1,350 

68.000 

60 

600 

10 

1,350 

Horiaontal 

76,000 

60 

too 

10 

1,350 

76000 

36 

300 

3 

650 

A 

66000 

36 

300 

3 

650 

68.000 

84 

600 

II 

850 

Horiaontal 

7L000 

84 

too 

12 

600^  700 

72.800 

49 

200 

2 

66000 

1 

49 

375 

4 

72.000 

84 

600 

10-11 

900 

72.000 

49 

2h 

900 

A 

7X000 

04 

eoo 

10 

900 

7X000 

49 

»o 

3 

too 

7X800 

61 

550 

12 

880 

66000 

60 

600 

12 

too 

Pin  No.  12,552 

Ohio  Braaa 

No  A-HJ 

Jeffery-Dewitt 

No.  25,622 

OhioBraoa 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  25,622 

Ohio  Braoe 

No.  9,004 

Locke,  Hewlett 

No.  25,622 

Ohio  Braoe 

No.  25.622 

OhioBraoa 

No.  9,004 

Locke,  Hewlett 

No.  5,000 

Ixwke 

No.  25.622 

Ohio  Braaa 

No.  25,622 

OhioBraoa 

No.  25,622 

Ohio  Braoe 

No.  5,000 

Liocke 

No.  A-257 

Jeffery-Dewitt 

No  25,622 

Ohio  Braoe 

No.  A-<57 

Jeffery-Dewitt 

No.  25,622 

Ohio  Braaa 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No  5.800 

Locke 

No.  A-257 

Jeffery-Dewitt 

No.  A-257 

Jeffery-Dewitt 

No.  5,000 

Locke 

No.  X5,622 

Ohio  Braoe 

No  25.622 

OhioBraoa 

No.  25.622 

Ohio  Braaa 

Pin  No.  12,552 
No.  A-257 
No.  25,622 
No.  A-257 
No.  A-257 
No.  25,622 
No.  9,004 
No.  25,622 
No.  25,622 
No.  9,004 
No.  5^ 
No.  0,02 
No.  25,622 
No  25.622 


No.  25,622 
No.  A-2S7 
No.  25>22 
No.  A-2S7 
No  A-257 
No.  A-257 
No.  A-257 
No.  A-257 
No.  A-257 
No.  A-257 
No.  A-257 
No.  A-257 
No.  5,000 
No  A-257 
No.  A-257 
No.  5.800 
No.  X5,622 
No  25,622 
No.  25,622 


Ohio  Braoe 
Jeffery-Dewitt 
Ohi^Braoa 
JeBery-Dewitt 
Jeffery-Dewitt 
Ohio  Braaa 
Locke,  Hewlett 
Ohio  Braaa 
Ohio  Braaa 
Locke;  Hewlett 
I»cke 
Ohio  Braoe 
Ohio  Braoe 
Ohio  Braaa 
Locke 

Jeffery-Dewitt 
Ohio  Braoe 
Jeffery-Dewitt 
Ohio  Braaa 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-LJewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Locke 

Jeffery-Dewitt 
Jeffery-Dewitt 
Locke 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


8uapenaion 

SuapanaUn 

Buopenaion 

Buapenaion 


Weatinghouae 

Weatingbouae] 

Weatingbouae] 

Weatinghouoa 


Buapenaion 

Buapenaioa 

Buapenaion 

Buapenaion 


Weatinghouae 

Weatingbouae 

Weatingbouae 

Weatinghouae 


guapenaion  No.  25,622  Ohio  Braaa 

guapenaion  No.  25,622  Ohio  Braaa 

Buapenaion  No. 25,622  Ohio  Braaa 

Buapenaion  No.25,622  Ohio  Braoe 

Buapenaion  No.  25,622  Ohio  Braaa 

Buopenaion  No.  25,622  Ohio  Braaa 


guapenaion  No.  25,622 
guapenaion  No.  25,622 
guapenaion  No.  25,622 
guapenaion  No.  25,622 
guapenaion  No.  25,622 
guapenaion  No.  25,622 


Ohio  Braoe 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


guapenaion  No.  25,622  Ohio  Braoe 

guapenaion  No.  25,622  Ohio  Braoe 

guapenaion  No.  25,622  Obk)  Braaa 

guapenaion  No.  25,622  Ohio  Braoe 

guapenaion  No.  25,622  Ohio  Braaa 


guapenaion  No.  25,622 
guapenaion  No.  25,622 
guapenaion  No.  25,622 
Buapenaion  No.  25,622 
Buapenaion  No.  25,622 


Ohio  Braoe 
Ohio  Braoe 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


guapenaion  No.  26,731  Ohio  Braaa 


guapenaion 


Ohio  Braoe 


18"  auapenoion  dioc 
19"  auapenoion  dioc 
lO"  auapenoion  dioc 
10"  auapenoion  dioc 
10"  auapenoion  dioc 
10"  auapenoion  dioc 
10"  auapenoion  dioc 
10"  auapenoion  dioc 
I>in66KT. 

10"  auapenoion  dioc 
10"  auapenoion  dioc 
Pin 

10"  auapenoion  dioc 
10"  auapenoion  diae 
10"  auapenoion  dioc 
F*in 


Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Oraybar 
OhioBraoa 
Ohio  Braoe 
Graybar  Elec. 
Ohio  Braoe 
Ohio  Braoe 
Ohio  Braoe 
Graybar 


Buapenaion  dioc  ID" 
guapenomn  dioc  10" 
guapenaion  dioc  10" 
guapenaion  dioc  10" 
guapenaion  diae  10" 
Buapenaion  dioc  10" 
guapenaion  dioc  10" 
guapenaion  diae  10" 
guapenaion  diae  10" 
guapenaion  dioc  10" 
guapenaion  diae  10" 
Buapenaion  dioc  10" 
guapenaion  dioc  10" 
guapenaion  dioc  10" 
guapenaion  diae  10" 
guapenaion  dioc  10" 


Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Brnaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braoe 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braoe 
OhioBraoa 
Ohio  Braaa 


Tho.  No.  11,069;  No.  A-257 
Buopenaion  eu  and  ball 
guapenaion  No.  25,622 
guapenaion  cap  and  ball 
Buapenaion  eim  and  ball 
guapenaion  No.  25,622 
guapenaion  No.  25,622 
guapenaion  No.  25,622 
Buopenaion  No.  25,622 
Buapenaion  No.  25,622 


Tbomaa,  J-D. 
OhioBraoa 
Ohio  Braaa 
OhioBraoa 
Ohio  Braaa 
Ohio  Braoe 
Ohio  Braoe 
Ohio  Braaa 
OhioBraoa 
OhioBraoa 


Buapenaion 

Buopenaion  cap  and  ball 
Burpeno^  cap  and  ball 
Buapenaion  cap  and  ball 
Buapenaion  cap  and  ball 
Buapenaion  No.  25,622 
BuapenMn  No.  2^522 
guapenaion  cap  and  ball 
Buapenaion  cap  and  ball 
Buapenaion  cap  and  ball 


Thomaa;  J.-D. 

Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa  Bt 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


gimpenoion  No.  25,622 
guapenaion  No.  25,622 
Kn  No  12.552 
guapenaion  No.  25,622 
Buopenaion  No.  25,622 
Buapenaion  No.  25,6B 
guapenaion  No.  25,622 
guapenaion  No.  25,6B 
guopenahtu  No.  35,6fi 


OhioBraoa 
OhioBraoa 
OhioBraoa 
Ohio  Braaa 
OhioBraoa 
OhioBraoa 
Ohio  Braoe 
Ohm  Braoe 


guapenaion  No.  25,622 
guapenaioo  No.  25,622 
guapenoioo  No.  25,622 
Buapenaion  No.  25A22 
Buapenaion  No.  25,630 
Buapenaion  No.  25A20 
Buopenaion  No.  25A30 
Buapenaion  No.  25,622 
Bui^noion 


Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braoe 


OUoBnm 


No 

No 

No 

No 


Nona 

Non* 

Non* 


Nom 

Nom 

Non* 


Lock*  No  I.4U 


Co. 


Avto-ralro 

2  mrto-T»lTo;  2  osido  Urn 
Auto-ralva 
Oxido  Aim 


W1>M  Smumdi- Marti  D  it««l  U 

W’hM'OE  Siomana-Martin  ataai  ^ 

irw  8iciiM>tM‘MArtin  it— 1  14 

G-  E.  Nom 


No  . 

•••  Nona 

Nona 

No  . 

Nona 

Nona 

No  . 

No  . 

Nona 

Nona 

No  .  None  Nona 

No  .  —  Nona  . 

No  .  Nona  Nona 


No 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


No 


Bottom  only;  O. 


Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 

Bottom  only; 
Bottom  only;  O. 
None 
Nona 

Bottom  only ;  O. 
Bottom  only;  O. 
Bottom  only ;  O. 
Nona 

Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  Q. 
Bottom  only;  O. 
Nona 


B. 

15" 

R 

15" 

R 

15" 

B 

15" 

15' 

B 

15" 

B 

IV' 

B 

lY' 

B. 

lY' 

B. 

15" 

R 

lY' 

R 

lY' 

B 

lY' 

R 

lY' 

R 

lY' 

R 

lY' 

B 

lY' 

Nona 


Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

None 

Nona 

None 


Nona 

Nona 

Nona 

Nona 


Ohio  Braaa  luspanaion  No.  atrain 


Ohio  Braaa  auapanaioo  No  7V,755,  atmin 
Ohio  Braaa  auapenaion  No.  7B,7)S,  mrnln 
Ohk>  Braaa  auapenaion  No.  70,710,  atrain 
Ohio  Braaa  auapanakm  No.  70  J10,  atrain 
Ohio  Braaa  auapenaion  No.  70,755,  atrain 


Ohio  Braaa  auapenaion  No.  70,755,  atrain 
CloTiea,  No  2-1/0 


No. 

72,705 

No. 

72,705 

No 

72,705 

No. 

71,0*1 

No. 

71,0*1 

No 

72,705 

No 

72,705 

Malntyro  alaaaaa 


Melntyra  alaoraa 
No.  5/0  Melntyra  alee  yea 
Compraaaor  ioint 
Oompraaaor  joinU 
Melntyra  alaayaa 


Melntyra  ataaraa 
QraduiUad  alaara 


Cioaby,  I.IO" 


Sartra  apUeaa  and  Croaby  elampa 


Ohio  Braaa  No.  11,540 


Malatyra  alaaaaa 


Ohio  BramNo.  11,540 
Ohio  Braaa  Noa.  70,751,  11,542 
Ohio  Braaa  Noa  10,070,  10,755 
Ohio  Braaa  Noa  70.751,  11,542 
Ohio  Braaa  Noa.  10,070,  10,755 
Ohio  Braaa  Noa  10470.  10455 
Ohio  Braaa  Noa  10,070,  10,755 
Ohio  Braaa  Noa  10,070,  10.755 
Ohio  Braaa  Noa.  70,751,  714*1 
Ohio  Braaa  Noa  11,551,  11,040 
Nona 

Ohio  Braaa  Naa.  11,551,  70,722 
Ohio  Braaa  Noa.  70,751,  11,542 
Ohio  Braaa  Noa.  10,070.  10,755 
Ohio  Braaa  No.  II,M 
Ohio  Braaa  No.  11440 
Ohio  Bram  Noa.  70,75C  70422 
Ohio  Bram  Noa.  10470, 10,755 
Ohio  Bram  Noa.  70,751,  1 1,542 
Aluminum,  No.  5/0 


Melntyra  alaaraa 
Melntyra  alaarm 
Mdntyra  atearm 
Melntyra  alaarm 
Melntyra  alaaraa 
Melntyra  almrm 
Melntyra  alaaraa 
Malatyra  alaarm 
Malatyra  alaarm 
Mda^rra  alaarm 

OMMyra  almrm 
Mdatyra  almrm 
Melntyra  alaarm 
Melntyra  alaarm 
Malatyra  Maarm 
Melntyra  almrm 
Melntyra  almrm 
M  elntura  almrm 
Aluminum  almrm 


At  and,  adda  Olm  Q.  It. 


Oxide  film 
Oaida  film 
Oxida  film 
Oxida  film 
Oxida  film 


a.i£ 

O.B. 
O.E 
O  K 
O  E 


Nona 

Nona 

Nona 


Oxida  film  Q.  it. 

At  ata.,  oxida  film  O.  f. 

Auto-ralra  Whar 


Nona 

Siamena-Martin  gniv 

Ma 

Copparwald 

H 

Nom 

Cu 

No  1/0 

Cu 

No.  1/0 

S-M.  galr  ataai 

H 

Cu.  clad 

No.  1 

Nona 

Nona 

* 

S.-M.  h.  a.  galr.  ataai 

S.-M.  h.  a.  galr.  ataai 

M 

S.-M.  galr.  ataai 

H 

8.-M.  galr  ataai 

H 

S-M  iiMl 

Nom 

*6 

Nona 


Nona 


8  -M.  h.  a.  fair  ataai 
S.-M.  mir  ataai. 
8.-M.  pair,  ataai 
8.-M.  pair,  ataai 
8.-M.  h.  a.  pair,  ataai 
8.-M.  pair  ataai 
aalr.  ataai 
Nona 


H 

H 

H 

H 


8-M 


No  .  Nona  Nona 

No  . . 

No  .  Nona  Nona 

.  Bottom  apeeial  . 

No  . 

No  .  . 

No  . . . 


No  . 

No  . 

Yaa  8 

.  Yaa  24x50  Ukin  ... 

No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

Nona 

Nona  . 

No 


. Ye^ . i;*  ' ' 

I  No  . . . ! . .!!!!!! 

No  .  Nona  Nona  . 


Twiatalmra 
Twiat  almra 
Twiatalmra 
Compraminn  joint 
Twiat  alaara 
Twiat  almra 
Tariat  aUara 
Twiat  alaara 
Twiat  almra 
Twiat  alaara 
Twiat  alaara 
Compraaaion  joint 
Twiat  alaara 
8laerm 
Twiat  alaarm 
.  Twiat  almrm 

Com  praaaion  almra 
Oompraaaion  joint 
Compraaaion  foint 
Oompraaaion  joint 

Twiatalmra 
Compraminn  joint 
Twiatalmra 

Cnmpraaainn  joint 
Cum  praaaion  mint 
Cnmpraaainn  joint 
Cnmpraaainn  joint 
Twiatalmra 
Twiatalmra 
Twiatalmra 


Staal 

Staal 

Staal 

H 

Staal 

H 

Steal 

H 

Steal 

Vi 

Staal 

H 

Steal 

H 

Staal 

H 

Staal 

H 

Steal 

H 

Oompoa.  al.  ataai 

No.  2/0 

Stool 

H 

Stool 

H 

Steel 

H 

Copparwald  ataai 

H 

Staal 

H 

Compoa.  ol  ataai 

No.  1/0 

Steel 

H 

Steel 

Compoa.  al.  ataai 

No.  1/0 

Compoa.  A.C.S.R. 

No.  1/0 

Compoa.  al.  ataai 

No.  I/O 

Steel  (inoul.) 

H 

Compoa.  ol  ataai 

No.  1/0 

Steel 

H 

Steal 

H 

Compoa  al  ataai 

No  2/0 

Staal 

H 

Steel 

H 

Steel  (inaul.) 

4 

No 


Nona 

w.  Titaks  Na.  0.4*4 


Nona 


tnekaN"  *474 
■mioa  LmkaNo.  (.474 


4,  m<«* 

5;  adda  film 


lit* 


No  . 

Noo# 

No  . 

Nom 

No  . 

Nom 

No  . 

Nom 

No  . 

Nona 

. . .  Nonff) 

No  . 

Nom 

No  . 

Nona 

No  .  None 


No  . I  None 


No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

No  . 

Nona 

Nona 

Nona 

None 

Nona 

None 

Nona 

None 

Nona 

Nona 


Suapanoion,  No.  4/0 
Suapanaion,  No.  2/0 
Suapenaion,  No.  2M,800 
8uapenaion,  No.  I/O 
Suapenaion  No.  266,800 
Suapenaion  No.  266,000 
Sua^enoloo 

Suapenaion,  No.  4/0 


Twim  almrm 
Compraaaion  alaarm 
Slearm 

Compraaaion  almrm 
Compraaaion  alaarm 
Twiat  almrm 
Twiat  almrm 
Twiat  almrm 


Oxida  film 
Odda  film 
Auto-rnira 
Auto-ralra 
Odda  film 
Odda  film 
Station 
Oxide  film 
Odda  film 


Ql  E.  None  Nona 

0.  E.  Nona 

Wbm  Nona  Nona 

Whm  Nona  Nona 

0.  E.  Nona 

G.  E.  Nona  v. 

Wbrn  Nona  Nona 

G.  E.  Nona  Nona 

G.  E.  Nona  None 


Nona 

None 

Nona 

None 

None 

Nona 

None 

Nona 

Nona 


2-almrm 

2-almrm 

Compraaaion  jointa 
Compraaaion  ^nta 
Compraaaion  ^nta 
Compraaaion  jointa 
2-almrm 
2-elmrm 
2-almrm 


Hum,  odda  film 
Auto-ralra 
Auto-ralra 
Auto-ralra 
Weleatka,  auto-ralra 
Odda  film 
Auto-ralra 
Tulou,  auto-ralra 
Both  anda,  auto-ralra 


G  E. 

Thm 
Whm 
Thm 
fhm 
G  E. 
IThm 
rhm 
Whm 


Nona 

None 

Nona 

Nona 

None 

Nona 


i  C.S.R  (5mi ) 
C  8  R  (5 


mi.) 


t 

t 

t 

It 


tt 


No 


None 

Lower  No.  5  E-140 
None 

Lower  J.-D. 

Lower  J.-D. 

O.  B.  lower 

Locke  No.  8,700,  top  A  bottom 
Nona 

Locke  No.  12,555 — 0-8  bottom 
Locke  No.  8,700,  top  and  bottom 
Locke  No.  5,02*  1^,  12,555  lower 
O.  B.  lower 
O.  B.  loarar 
Nona 

Locke,  top  and  bottom 
Nona 

O.  B.  bottom 
Nona 
Nona 
Nona 
Loarar 
Lower 
Lower 

Top  J.-D.  D.  281 ;  low  C.-H.  100 

Bottom  J.-D.:  C.-H.  100 
1  oarer  J.-D. 

Bottom  J.-D.;  C.-H  100 

Bottom  J  -D  ;  C.-H.  100 
Nona 
None 

Lower  J.-D.;  No.  71,057 
r.  L.No  5,0290-4;  L.  12,5550-* 
Lower  O.  B. 

Lower  O.  B. 

Nona 


Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

None 

Nona 

Nona 

Nona 

Nona 

None 

None 

Nona 


None 

None 

None 

None 

None 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

None 

Nona 

Nona 

Nona 

Nona 

Nona 


Jeffary-Dewitt 
Locke  No.  4,555 
Jeflery-Dawitt 
Jeflmy-Dewitt 
Ohio  Bram  No.  11.551 
Locke  No.  8,466 
Locke  No.  4455 
Locke  No.  5,282-0-1 
Locke  No.  8,466 
Locke  No.  8,462 
Ohio  Bram  No.  11,551 
Ohio  Bram  No.  11,551 
Ohio  Bram 


Jeffery-Dawitt  C.  H.  200 
Ohio  Bram 
Jeffery-Dawitt 
Locke  No.  4,555 
Jeffery-Dawitt,  C-lOO 


Jeffery-Dawitt 
Jeffery-Dawitt 
Jeffery-Dawitt 
Jeffery-Dawitt  No  70,755 
Jeffary-Dewitt 
Jeffary-Dewitt 
Locke  No.  5,566-0-1 
Jeffery-Dawitt 
Jeffery-Dawitt 
Locke  No.  5,166-0-1 
Ohio  Bram  No  11,551 
Ohio  Bram  No  11,551 
Ohio  Bram 


Twiat  oimvm 
Twiat  almvm 
Tariat  alaarm 
Twiat  almvm 
Twiat  almrm 
Twiat  almrm 
Tariat  almrm 
Tariat  alaarm 
Tariat  almvm 
Twiat  almrm 
Twiat  almrm 
Tariat  almvm 
Tariat  almrm 
Twiat  almrm 
Tariat  almrm 
Twiat  almrm 
Twiat  almvm 
Tariat  almrm 
Tariat  almvm 
Tariat  almvm 
Tariat  almvm 
Twiat  almvm 
Tariat  almrm 
Twiat  almrm 
Twiat  almrm 
Twiat  almvm 
Twiat  almrm 
Tariat  almvm 
Twiat  almrm 
Twiat  almvm 
Twiat  almvm 
Tariat  almrm 
Tariat  almrm 
Twiat  almvm 
Twiat  almvm 


Sub.,  a.  r.  and  odda  Olm 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  aitd  odda  film 
Sub.,  a.  r.  and  oxida  film 
Sub.,  1.  r.  and  oxida  film 
Sub.,  I.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  V.  and  odda  film 
Sub.,  elaetroljrtic  and  odda  film 
Sub.,  alotrolytic  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r,  and  odda  Um 
Sub.,  a.  r.  and  odda  film 
Suh.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Suh.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Suh.,  e.  r.  and  odda  film 
Suh.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Suh.,  a.  V.  and  odda  film 
Sub.,  a.  r.  and  odda  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oaida  film 
Sub.,  I.  r.  and  oaida  film 
Sub.,  a.  r.  and  odda  film 
Rub.,  a.  r.  and  oxide  film 
Sub.,  a  V  and  odda  film 


W  bn;  O.B. 
Wliw;O.B. 
Wbw;O.B. 
W-bii;O.E. 
Wm-.Q.W 
W'te;O.E. 
Win;  O.B. 
W  he;  O.B. 
WW.O.B. 
WhM;O.B. 
W'hn;O.B. 
w->m:0.b; 

Hlw;O.B. 
Wliw;O.E. 
W'Im;OE. 
W'ba;OE. 
W'lw;OE 
WlacOE 
Wha;  O  E. 
W'!ai;a.E 
Whir.GE. 
Wha:OE 
Wlai;GE. 
W'lw;Q  E. 
W'lw;Q  E 
W-|»;aE 
W-ha;O.B. 
W'!ia;O.B. 
Win;  O.E. 
Wlw;O.B. 
W’lm  O.B. 
W-hw.O.B. 
W’!ai;OE. 
Wta;0  E 
W  !a>;0  E. 


Nona 

Nona 


Slamena-Martin  cable 


H 


No 

No 

No 

No 


Nona 

None 

None 

Nona 


None 

Nona 

Nona 

Nona 


Weotinghouae  No.  494,485 

Double  alaaraa 

Auto-vnlra  and  oxida  film 

W'Mt;  a  E 

Weatinghouaa  No  494,485 

Double  alaaraa 

Odda  Olm 

GE. 

Weatinghouaa  Nol  4M,M5 

Doubl*  alaaraa 

Odda  film 

G  E 

Weatinghouaa  No.  494,45 

Double  alaaraa 

Oxida  film 

Q.  B. 

No 

No 

Nona  . 

Nona  . 

Suapenaion  Ohio  Braaa  No.  11,558  No.  2/0 
Suapanaion  2-bolt  Ohio  Braaa  No.  70,756 
Suapenaion  Ohio  Braaa  No.  70,756,  No.  4/0 
Suapanaion  Ohio  Braaa  No.  1 1,558,  No.  2^ 
Suapanaion  2-bolt  Ohio  Braaa  No.  71,057 
Suapanaion  2-bolt  Ohio  Braaa  No.  7l,n7 


Cu.  alaaraa 

Cu.  al.  for  No.  4/0;  atr.  Cu.  Mem  77 
Cu.  Ktlicing  alaaraa 
Cu.  alaaraa 

Saamlaoa  Aluminum  alaaraa 
Soamlaaa  Aluminum  alaaraa 


Odda  film 
Odda  film 
Odda  film 
Odda  film 
Oxide  film 
Odda  film 


GE. 

0  E. 
GE 
GE. 
G.E. 
G  E. 


Steal  cable, 
high  atrangth, 
double 

galranioad 


. lam.  with.O.  B.  clamp  71,057 

.  Nona 

No  Nona 

No  Nona 

No  Nona 


Nona 

Nona 


Suapanaion  2-bolt  Ohio  Braaa  No.  71,057 
Suapenaion  Ohio  Braaa  No.  1 1,558,  No.  2/0 
Suapanaion  Ohio  Braaa  No.  1 1,550,  No.  2 
Suapanaion  Ohio  Braaa  No.  11,558,  No.  2 
Suapanaion  Ohio  Braaa  No.  11,558,  No  2 


Soamlaaa  Aluminum  alaaraa 
Cu.  alaaraa 
Cu.  alaaraa 

Cu.  aplieing  alaaraa 
Cu.  a^icing  alaaraa 


Odda  film 
Odda  film 
Odda  film 
Oxida  film 
Oxida  film 


0  E. 
ge. 
G  E. 
ge. 

GE. 


Steal  cable, 
high-atrangth, 
double 

galvaniaad 


No 


Nona 


Nona 


Ohio  Braaa  No.  11,552 


Twiat  alaaraa 


Oxida  film 


G  E.  e'la,  hi-atr.  d'la  galr. 


No 

No 

Yea 

Yea 

Yea 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


McIntyre  joint 


4  Locke  grading  ahiolda  .  Mclntryamnt 

4  Locke  grading  ahialda  .  Melntyra  mint 

4  Locke  grading  ahialda  .  Melntyra  |oint 


Melntyra  joint 
Melntyra  joint 
Melntyra  joint 
Melntyra  joint 
Melntyra  joint 
Melntyra  joint 
McIntyre  joint 
Melntyra  joint 
Melntyra  joint 
Melntyra  joint 


Varioua 

Vorioua 

Odda  film 

G  E. 

Odda  film 

GE. 

Odda  film 

0  B« 

Oxide  film 

G  E. 

Oxida  film 

CB- 

Odda  film 

ge. 

Odda  film 

GE. 

Oxida  film 

A  E. 

Odda  film 

GE. 

Odda  film 

GE. 

Varioua 

Odda  film 

C.'E. 

Varioua 

Varioua 

No 
No 
No 
No 
No 
I  leoa 

St.  line  only 
Yea 
No 
No 


5 

5 


Ohio  Braaa 
Clamp 
Clamp 
Clamp 
Clamp 

liowar,  main  line  only,  elomp 
Clamp 

Lower  only,  clamp 
Clamp 
Clamp 


Nona 

Nona 

Nona 

None 

50 

Yea 

Nona 

Nona 

Nona 


.  Ohio  Braaa  No.  70,DI^" 

.  Suapanoioo  Ohio  Braaa  No.  70,756,  *M' 

.  Suapanaion  Ohio  Braaa  No.  7R7S6,  *M" 

.  Ohio  Braaa  No.  70,756,  «H" 

.  Ohio  Braaa  No.  70,756, 9M" 

.  Ohio  Braaa  No.  70451.  *W" 

50x15  only  near  atathml  Ohio  Braaa 

.  Suapanaion  Ohio  Braaa  No.  70,756,  *M" 

.  Suapanaion  Ohio  Braaa  No.  70,756,  *H'' 

.  Suapanaion  Ohio  Braaa  No.  70456,  9)4" 


aMve* 

Nom 

Nam 

Nom  . 

Slaaraa 

Nom 

C.  E. 

Nom  . 

Blaaraa 

Oxide  film 

Nom  . 

Slaaraa 

Oxida  film 

ge. 

Nom  . 

Slaaraa 

Odda  film 

CE. 

Nom  . 

Sir** 

Oxkia  film 

. GE. 

Nom  . 

Slaarm 

Nom 

Nom  . 

No 

No 

No 

No 

No 

No 

No 

No 

No 


0.  B.  BUEz»ns:on  clAmpt 

Ohio  BnM  nuaptmoD,  No.  4/0 

Nona 

None 

Nom 

Non* 

Nos*  . 

Ohio  Braaa  *3spetitiog.  No.  2/8 

Twiat  «leeTra 
Twiat  aleeraa 
Twiat  (laevM 
Twiat  alaevea 
Twlitakerw 
Twiat  darraa 
Txriat  sieerea 
Twiat  deevm 
Twiat  ateeraa 
Twiat  tleevra 


Oxide  film 
Oxide  film 
Oxide  film 
Oxida  film 
Odd*  film 
Oxide  film 
Oxide  film 
Odda  film 
Yaa 

Odd*  Bm 
Odd*  fim 


eg 

G  E 
aE 
01 
Of 
OS 
OS 

aE 


Nona 

Nona 

Nom 

Nona 

Nona 

Nm 

Nom 

Nom 


Pin 

fTT” 

~  No  Jk.»2 


Lorh*  Nn.  I.«0 

liork*  No  i.m 
lioeli*  No.  1,070 
Ohio  Braw 


I  No  5,960 

Upp 

6 

..o  25.672 

Ohio  Bram 

No.  5.960 

Inpp 

No  5.960 

USP 

;  :  25.622 

OliioBram 

No  25.622 

Ohio  Bram 

No  25,622 

Ohio  Bram 

6 

No  S.9MI 


Upp 


Nom 


Ohio  Bnat  (lupooaioD  No.  70,755,  ■train  No.  72,701 


Molntjrra 


No  25,022 
No  5,SiO 
No  5,«0 
No.  20,240 
No  25,022 


Ohio  Braa* 
•l*PP 
Upp 

OhioBraa 
Ohio  Braat 


No 

No 

No 


Nom 

Nom 


Nod# 

Nom 


Ohio  BrMS  •luponnon  No  70,755,  (train  No.  72,701 
Ohio  Braas  •lupenaion  No.  70,755,  (train  No.  72,701 
Ohio  Braaa  (luponaion  No.  70,710,  (train  No.  71,051 
Ohio  Braaa  (uaponakn  No.  70,710,  (train  No.  71,051 
Ohio  Bra((  (uaponaion  No.  70,755,  (train  No.  72,701 


lleintyra 
No.  1/0  Helm 
Comprac 
Oompraaai 
Molntyra 


No  25,022 

SMpoMion  No.  2J00 


Ohio  Bra(( 
Upp 


No 

No 


Nom 

Nom 


Ohio  Braaa  auapoMion  No.  70.755,  (train  No.  72,701 
Cleriee,  No.  1—1/0 


Melntyra 

Oraduotoc 


12.054  varMUBi 
Boll 


2ilt 


No.  2,054  racuum 


Upp 


Nona 


Croaby,  1.15" 


Barra  apUeaa  and 


No  10,566 

Ohio  Bram 

'  Nn  10.566 

Ohio  Dram 

No  25,622 

Ohio  Bram 

Nn  10.756 

Ohio  Bram 

'  No  K.622 

Ohio  Bram 

1  No  25,622 

Ohio  Bram 

r  No  10.566 

Ohio  Bram 

"  Nn  10.566 

Oliia  Bram 

'  No  25.622 

Oliio  Bram 

'  No  25.622 

Ohio  Bram 

1  '  No  25.622 

Ohio  Bram 

ky  l*in 

Ohio  Bram 

’  No  25.622 

Ohio  Bram 

'  No  25.622 

Ohio  Rram 

No  25.622 

Ohio  Hram 

No  10.566 

Ohio  Bram 

No  10,566 

Ohio  Bram 

■  No  25.622 

Ohio  Bram 

.  ’  No  25.622 

Ohio  Bram 

No  25,622 

Ohio  Bram 

-  naioii 

Ohio  Bram 

No  25.622 

Ohio  Braar 

No  25.622 

Ohio  Bram 
Loeka;  O.  B. 

Hewlett 

Tltomm 

A 

Ohio  Bram 

-  ;  and  iiin 

Ohio  Bram 

d  pin:  Hewlett 

0.  B.;  Tbomaa 

pin 

Tbomaa 

J  -D  ;0.  B. 

HAS 

Ohio  Bram 

!>  and  |»iii 

O  B  ;  J  -D 

I  |Mn;  llewlatt 

O.  B.;  'I'bomM 

No  25,6ff) 

Ohio  Bram 

HAH 

Ohio  Bram 

No  5.800 

Locke 

No  25,620 

Ohio  Bram 

No  5.600 

loeka 

No  5.600 

loeka 

>  •  and  pin 

O.  B  ;  Loc.;  Up| 
ThomM 

1  Tilett 

No  5.000 

loeka 

No  5.600 

loeka 

No  5.600 

looka 

and  pin 

No  5,800 

Ixxke 

locke 

-1  aiidiMn 

No  5,6ll0 

looke 

loeke 

29,500;  A-257 

J  -D.;0  B 

'.-p  and  pin 

I)  ;  Hewlett 

Ohio  Bram 

J  -D  ;  ThomM 

N:  and  pin 

O  B  ,  loeka 

No.  I0,5M 


Bottom  only;  O.  B.  15" 


Ohio  Braaa  No.  11,540 


Molntyra 


7A 


10"  No.  I0,5M 
10"  No.  25,622 
W  No  10,756 
10"  No  25,630 
W"  No  25>22 
10"  No  10,566 
10"  No.  10,566 
10"  No.  25,622 
10"  No.  25,622 
10" 

Pin 

ir'  No.  25,622 
10"  No.  25,622 
10"  No.  25,622 
10"  No.  10,566 
No.  10^ 
10"  No.  B,622 
ir'  No.  25,622 
10"  No.  25,620 
Buapotiaion 


OhioBram 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 
Ohio  Braaa 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 

Bottom  only; 
Bottom  only;  O. 
Nom 
Nom 

Bottom  only;0. 
Bottom  only;  O. 
Bottom  only;  O. 
Nom 

Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  O. 
Bottom  only;  0. 
Bottom  only;  O. 
Nom 


B  15" 
B.  15" 
B  15" 
15" 

B  15" 


B  IV' 
B.  W’ 
B.  ly 


B.  15" 
B  15" 
B  15" 
B.  15" 
B  15" 
B.  15" 
B.  15" 
B.  15" 


Nona 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 

Nom 


Nom 

Nom 

Nom 

Nom 


Ohio  Braaa  No.  11,540 
Ohio  Braaa  Noa.  70,711,  11,542 
Ohio  Braaa  Noa  10,679,  10,755 
Ohio  Braaa  Noa  70,711,  11,542 
Ohio  Bram  Noa  10,679,  10,755 
Ohio  Braaa  Nm.  10,679,  10,755 
Ohio  Bnm  Noa.  10,679,  10,755 
Ohio  Braaa  Noa  10,679,  10,755 
Ohio  Braaa  Noa.  70,711,  71,091 
Ohio  BiMa  Noa.  11,551,  lj,9M 
Nom 

Ohio  Braaa  Noa  11,551,  70,722 
Ohio  Braaa  Noa.  70,711,  11,542 
Ohio  Braaa  Nm.  10,679,  10,755 
Ohio  Braaa  No.  I  l,M 
Ohio  Braaa  No.  11^ 
Ohio  Braaa  Nm.  70,756;  70,722 
Ohio  Bnwa  Nm.  10,679,  10,755 
Ohio  Braaa  Nm.  70,711,  1 1,542 
Aluminum,  No.  1/0 


Melntyra 

Ifelntyra 

Mdntyra 

lleintyra 

Melntyra 

Melntyra 

Melntyra 

Mdntyra 

Mdntyra 

Malntyra 


Melntyra 

Melntyra 

Mdntyra 

Melntyra 

Melntyra 

Mdntyra 

Mdntyra 

Mdntura 

Aluminun 


No.  2SA22 
No  25.622 


Cap  and  pin 
A 

Cap  and  pin 
Cap  and  ^n 
Cap  and  pin 


Cap  and  pin 
Cap  and  pin;  Hawlatt 
No.  25,620 
B.  AS. 

No  5,600 
No.  25A20 
No.  5,600 
No.  5,600 
Cap  and  pin 
Cap  and  pin 
No.  ifiSo 
No.  5,000 
No.  5,800 


Hand  12 


Cap  and  pi 
iTo.  5,6in 


and^D 


6and9 


>.5,6 
No.  29,500  A-257 
Cap  and  ; 


Uap  and  pin 
2.-D.;  HaadM 
Cap  and  pin 


Ohio  Braaa 
Ohio  Bram 
.  Ueka;0  B. 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
ThomM 
.  J.-D  ;0.  B 
Ohio  Bram 
O  B  iJ  -D 
O.  B.;Thomaa 
Ohio  Bram 
Ohio  Bram 
Locke 
Ohio  Bram 
Locke 
Locke 

O.  B  ;  Locke;  W 
Ohio  Bram 
Loeka 
Loeka 
Loeka 
Loeka 
Loeka 
Loeka 
Loeka 
J.-D  ;0.  B 
Ohio  Bram 
J.-D  ;  ThomM 
O.  B.;  Loeka 


No 

No 

No 


No 

No 

No 


Nom 

Bottom  apeeial 


Nom 

Nom 


No  . 

Nom 

Nom  . 

Ym  6 

No  . 

.  Ym  2^  2teM  ... 

Nom  . 

No  . 

No  . 

No  . 

Nom  . 

No  . 

No  . 

'# 

No  . 

Nom 

Nom  . 

Twiata 

Twiata 

Tadat  ■ 
Compram 
Twiata 
Twiata 
Twiata 
Twiata 
Twiat  a 
Twiata 
Twiata 
Compram 
TwUt  a 
Slari 
Tariatal 
Twiata! 


No 

No 


Nom 

Nom 


Nom 

Nona 


6,8 


No 

No 


Nom 


Ym 

Nona 


14i30  24i40 


Compraaai 
Compram 
Compram 
Compram 
Twiat  I 
Compram 
Twiata 
Compram 
Compram 
Cum  pram 
Compram 
Twiat  I 
Twiat  I 
Twiat  I 


.-I  aoek  No  6.400 
.  M.  aaoB 


Loeka 

I.<>rka 


;  '-r  :)n  diac 

- :  -  -  diac 
diac 

,  .....i,  diac 

diaraockat 
10"  diac 
...  -u  diac 

>  fi  No  122,552 
-.1.  diac 


Ohio  Bram 
Weatinshoum 
Waatinchoum 
Weatineboum 
Ohio  Bram 
Ohio  Bram 
Weatinchouan 
Ohio  Bram 
Ohio  Bram 


rap  amd  pin 
.  cap  and  pin 
cap  and  pin 
.  cap  and  pin 
^iar.  cap  and  pin 
-  .  cap  and  pin 
cap  and  pin 
:::. .  cap imd  pin 
10"  aiac 


l.opp:  O  B. 


Ijipp 

Ohio  Bram 
Ohio  Bram 
I.opp,  Locke 
Ohio  Bram 
Locke 
Upp 


n  No  12.552 
No  A-257 
No  25.622 
No  A-257 
No  A-257 
4o  25.622 
No  9,004 
No  25.622 
No  25,622 
No  9.004 
No  5.600 
No  25.622 
No  25.622 
No  25.622 
No  5.600 
No  A-257 
No  25.612 
No  A-t57 
No  25.622 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  5.600 
No  A-257 
No  A-257 
No  5.600 
No  25.622 
No  25.622 
No  25.622 


Ohio  Bram 
Jellery-Dowitt 
Ohio  Bram 
JeSery-Dawitt 
Jeffery -Dewitt 
Ohio  Bram 
Locke,  Hewlett 
Ohio  Bram 
Ohio  Bram 
Ixicke.  Hewlett 
l.orka 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Locke 

Jaffery-Dawitt 
Ohio  Bram 
Jaffery-Dawitt 
Ohio  Bram 
Jaffery-Dawitt 
Jeff  ary -Dewitt 
Jeffary-Dawitt 
Jaffery-Dawitt 
Jeffery-Dewitl 
Jeffory-Da»-!tt 
Jaffery-Dawitt 
Jaffery-Dawitt 
Jeffary-Dawitt 
Locke 

Jaffery-Dawitt 
Jeffary-Dawitt 
Locke 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


Huapenaion 

Buapanmon 

SuapenaKin 

HuapoMioii 


Waatinchoum 

Weatinchouaal 

Weatineboum] 

Wmtincboiwa 


.1  No  25.622 
n  No  25.622 
.,ii  No  25.622 
...I,  No.25.622 
■  No  25.622 
..II  No  25,642 


tihioBram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


r,  No  25,622 
i.  No  25.622 
III  No  25.622 
11  No  25.622 
I.  No  25.622 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


II  No  26.711 


OhioBr 


auapanaion  diac 
auapanaion  diac 
(.lapciiaion  diae 
■iiapanaion  diac 
•uepenaioii  diac 
•  uapenaion  diac 
euapenaion  diac 
a  uapenaion  diac 
l>lo  66  Kt 

auapenaiuD  diac 
*  auapeiiaiun  dwe 
Pin 

■uapenaion  diac 
\  auapanaion  diac 
■  uapenaion  diac 
Pin 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Qraibar 
tihioBram 
Ohio  Bram 
Graybar  ibiec 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Cray  bar 


11,069;  No  A-257 
.1.  cap  and  ball 
r.No  25  622 
n  cap  and  ball 
cap  and  ball 
.i.No  25.622 
^  ^  No  25.622 
:  No  25.622 
I.No  25.622 
:>  No  25.622 


ThomM,  J-D 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


....  No  25.622 
.11  No  25.622 
',a  No  12.552 
-I!  No  25.622 
ih.No  25.622 
^  .r.  No  25.622 
.  cNo  25.622 
-  ’ll  No  25.622 
I  .nNo  15.622 
^  nNo  25.622 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


OhwBr 


ISuap  poroal.  (Mk.  No.  6,400 
&iap  mck.  No  6,460 


10"  auapanaion  diac 
10"  aMpaMta  diac 
10"  auapanamn  diac 
10"  auapapaion  diae 
10"  auapanaion  diae  aoekat 


10"  auapanaioo  diae 
lO"  (Mpanaion  diae 
10"  auapanaion  diac 


10"  diae  cap  and  pin 
10"  diae  cap  and  pin 
10"  diae  cap  and  pin 


10"  diae  cap  and  pin 
10"  diae  cap  and  pin 
10"  diac  cap  and  pin 

liy'  /limaa  aamwa  ffkin 


oiM  eap  ana  pin 
10"  diac  oap  and  pin 
10"  diae  oap  and  pin 
10"  diae  can  and  pin 


10"  diae  cap  ■ 
10"  din 


Loeka 

No 

Ohio  Bram 

No 

Weatinghoum 

No 

Waatinghoum 

No 

WMtinfbouM 
Ohio  BimM 

No 

No 

WmtinrixniM 
Ohio  Bram 

No 

No 

Ohio  Bram 

No 

Lapp;  O.  B. 
Lapp 

No 

No 

Oh^^ram 

No 

No 

Ohio  Bram 

No 

Upp;  Locke 
Onio  Bram 

No 

No 

Loeke 

No 

Upp 

No 

None 

duap.  Clamp,  Loeka  No.  6,476 


Nom 

noM 


t  ncke  No  6  476 
Suapanaion  Loeka  No.  6,476 


Cu  at 
SiM 


Nom 

Nom 

Nom 

Nom 

Nona 

None 

Nom 

Nom 

Nom 


Nom 

Nom 

Nom 

Nom 

Nona 

None 

None 

Nom 

None 


Suapanaion,  No.  4/0 
Suapanaion,  No.  2/0 
Suapanaion,  No.  266,000 
Suapanaion,  No.  I/O 
Suapanaion  No.  266,000 
Suapanaion  No.  266,600 
Suapanaion 


Suapanaion,  No.  4/0 


Twiat 

Compraaai 

Slae 

Compraaai 

Compraaai 

Twiat 

Twiat 

Twiat 


None 

None 

None 

Nom 

None 

Nona 

Nom 

Nom 

None 


None 

None 

Nom 

Nom 

None 

Nom 

None 

None 

None 


2-ale 

2-ale 

Compram 

Compram 

Compram 

Compram 

2-ale 

2-ele 

2-ale 


Pin  No.  12,552 
No.  A-257 
No.  25,622 
No.  A-257 
No  A-2S7 
No.  25,622 
No.  9,004 
No.  25,622 
No.  15,622 
No  9,004 
No  5,800 
No  £,622 
No.  25.622 
No  25,622 
No.  5,800 


No.  25,622 
No.  A-257 
No  25>22 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  A-257 
No  5.000 
No  A-257 
No  A-257 
No  5,800 
No  25,622 
No  25.622 
No  25.622 


Ohio  Bram 
Jaffery-Dawitt 
Ohi^Brma 
Jaffery-Dawitt 
Jaffery-Dawitt 
Ohio  Bram 
Locke,  Hewlett 
Ohio  Bram 
Ohio  Bimo 
Loeka;  Hewlett 
Ixieke 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Loeka 

Jaffery-Dawitt 
Ohio  Bram 
Jaffery-Dawitt 
Ohio  Bram 
Jeffery-Dewitt 
Jaffery-Dawitt 
Jeffery-Dewitt 
Jeffary-Dawitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jaffery-Dawitt 
Locke 

Jeffery-Dewitt 
Jeffery-Dewitt 
Ueke 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


Nona 

Uwer  No.  1  E-140 
Nom 

Lower  J.-D. 

Lower  J.-D. 

O.  B.  lower 

loeke  No.  6,700,  top  A  bottom 
None 

!iOeke  No.  I2J55 — 0-6  bottom 
Locke  No.  6,700,  top  and  bottom 
Locke  No.  5,029  top,  12,155  lower 
O.  B.  lower 
O.  B.  lower 
None 

Locke,  top  and  bottom 
Nom 

O.  B.  bottom 
Nom 
None 
None 
Lower 
Lower 
Lower 

Top  J  -D  D  281;  low  C.-H  100 

Bottom  J.-D  ;  C.-H.  100 
I  ower  J.-D. 

Bottom  J  -D  ;  C.-H  100 

Bottom  J.-D.;  C.-H.  100 
Nom 
None 

Lower  J.-D.;  No.  71,017 
r.L.No.  5,029  G-4;L.  12,1550-9 
Lower  O.  B. 

Uarer  O.  B. 

Nom 


None 

None 

Nona 

None 

None 

None 

Nom 

Nom 

Nom 

None 

Nom 

None 

None 

None 


Jeffeiy-Dearitt 
Locke  No.  4,111 
Jeffeiy-Dearitt 
Jeffery-Dewitt 
Ohio  Bram  No.  11,551 
Loeka  No.  8,466 
Locke  No.  4.011 
Locke  No.  5.282-0-1 
Locke  No  8,466 
Locke  No.  8,462 
Ohio  Bram  No.  11,551 
Ohio  Bram  No.  11,551 
Ohio  Bram 


None 

None 

None 

None 

None 

None 

Nom 

Nom 

Nom 

None 

None 

Nom 

None 

Nom 

None 

None 

None 

Nom 

Nom 

Nom 


Jeffery-Dewitt  C.  H.  200 
Ohio  Bram 
Jeffery-Dewitt 
Locke  No.  4,111 
Jeffery-Dearitt,  C-lOO 


Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-Dewitt 
Jeffery-De^tt  No.  70,755 
Jeffery-Dearitt 
Jeffery-Dewitt 
Locke  No  5,166-0-1 
Jeffery-Dewitt 
Jeffery-Dearitt 
Locke  No.  5,166—0-1 
Ohio  Bram  No.  11,551 
Ohio  Bram  No  11,551 
Ohio  Bram 


Tariat 

Twiat 

Tariat 

Twiat 

Tariat 

Tariat 

Tariat 

Twiat 

Twiat 

Tariat 

Tariat 

Twiat 

Tariat 

Tariat 

Twiat 

Tariat 

Twiat 

Tariat 

Tariat 

Tariat 

Tariat 

Tariat 

Twiat 

Tariat 

Tariat 

Tariat 

Tariat 

Tariat 

Tariat 

Twiat 

Twiat 

Tariat 

Tariat 

Tariat 

Tariat 


Suapanaion 

Suapanaion 

Suapanaion 

Suapenaon 


Wmtinghouae 

Weatinebouae 

Wmtinebouae 

Waatincbouae 


No 

No 

No 

No 


Nom 

None 

Nom 

Nom 


Suapenaion  No.  25,622 
Suapanaion  No.  25,622 
Suapanaion  Nu  25,622 
Suapenaion  No  25,622 
Suapanaion  No.  25,622 
Suapenaion  No.  25,622 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


No 

No 


None 

Furn  with  O.  B.  clamp  70,756 
Furn.  with  O.  B.  clamp  70,756 
None 

lorn  arith  O.  B.  clamp  71,017 
Furn.  with  O.  B.  clamp  71,017 


Suapenaion  No.  25,622 
Suapanaion  No.  25,622 
Suapenaion  No.  25,622 
Suapanaion  No.  25,622 
Suapenaion  No.  25,622 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


No 

No 

No 


Furn.  with  O.  B.  clamp  71,017 
Nom 
Nom 
Nona 
Nom 


Suapanaion 


Ohio  Bn 


Nom  Wmtinghoum  No  494,465 

None  _  ...  Weatinghouae  No  494,465 

Nona  Wmtinghouae  Nol  494,485 

Nom  .  Wmtinghouae  No  494,485 

Nona  .  Suapenaion  Ohio  Bram  No.  11,518  No.  2/0 

None  .  Suapenaion  2-b(dt  Ohio  Bram  No.  70,756 

.  SuapeMion  Ohio  Bram  No.  70,756,  No.  4/6 

.  Suapenaion  Ohio  Bram  No.  11,518,  No.  2/0 

Nom  .  Suapenaion  2-bolt  Ohio  Bram  No.  71,017 

Nom  .  Suapenaion  2-bolt  Ohio  Bram  No.  71,017 

None  .  Suapenaion  2-bolt  Ohio  Bram  No.  71,017 

Nona  .  SuapeMion  Ohio  Bram  No.  11,516,  No.  2/0 

.  Suapanaion  Ohio  Bram  No.  1 1 ,516,  No.  2 

.  Suapenaion  Ohio  Bram  No.  11,518,  No.  2 

.  Suapanaion  Ohio  Bram  No.  1 1,518,  No  2 

Nom  .  Ohio  Bram  No.  11,552 


Double 

Double 

Double 

Double 


Cu.  (1 

Cu.  al.  for  No.  4/0 
Cu.  aplicii 
dual 
Saamlem  Alui 
Saamlem  Alua 


Saamlem  Alum 
Cu.  al 
Cu.  al 
Cu.  aplicii 
Cu.  aplicii 


Suapenamn  diac  10" 
SuapencM  diae  It" 
Suapenaion  diac  10" 
Suapenam  diac  10" 
Suapenaion  diac  It" 
SuapeMion  diac  10" 
Suapenaion  diac  10" 
Suapenaion  diac  10" 
Suapenaion  diae  10" 
Suapenaion  diac  10" 
Suapenaioo  diac  10" 
Suapenaion  diac  10" 
Suapenaion  diac  Iff' 
Suapenaioo  diac  Iff' 
Suapenaion  diac  10" 
Suapenaion  diac  Iff' 


Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


No 

No 

Ym 

Yea 

Ym 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


4  Loeka  grading  ahialda 

4  Locke  grading  ahialda 

4  LMke  grading  ahialda 


llcintyi 

llcintyi 

Melntn 

Uclnty 

Mclntyi 

Mclntyi 

Ifclnty 

Mclntyi 

Meinty 

Melnty 

MeInty 

MeInty 

Meinty 

Meinty 

Meinty 


Suapanaion 

Suapenaioo  cap  and  ball 
Suapenaion  oap  and  ball 
Suapenaioo  cap  and  ball 
Suapenaion  caii  and  ball 
Suapenaioa  No.  25,622 
Suapenaioo  No.  2V522 
Suapanaion  cap  and  bail 
Suapenaion  cap  and  ball 
Suapanaion  rap  and  hall 


Tbomaa;  J.-D 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


No 

No 

No 

No 

No 


St.  liM  only 
Ym 
No 
No 


Ohio  Bram 
Clamp 
Clamp 
damp 
Clamp 

liOwar,  main  lina  only,  clamp 
Clamp 

Lower  only,  clamp 
damp 
Clamp 


Nom 

Nona 

Nom 

None 

10 

Yaa 

Nom 

Nona 

Nom 


lOill 


Ohio  Bram  No.  70,DI 
Suapanaion  Ohio  Bram  No.  70,756,  9M' 
Suapanaion  Ohio  Bram  No.  70,756, 9H'‘ 
Ohio  Bram  No.  70,756, 9H" 

Ohio  Bram  No.  70,756, 9H" 

Ohio  Bram  No.  70,711, 9H" 
only  naar  atationi  Ohio  Bram 

Suapanaion  Ohio  Bram  No.  70,756, 9M" 
SuapaMkm  Ohio  Bram  No.  70,756, 9Vt" 
SuapeMion  Ohio  Bram  No.  70J56, 9M" 


Slae 

Sea 

Slaa 

Slaa 

Slaa 

Slaa 


Slaa 

Slaa 

Slaa 


Suapenaion  No.  25,622 
Suapenamn  No.  25,622 
Suapanam  No.  25,622 
Suapanaioo  No.  25A22 
Suapanaion  No  25A10 
Suapanaion  No.  25A20 
Suapenaion  No.  25A30 
SuapeMioo  No.  25,622 
Suapanaioo 
SuapeMion  No.  25,630 


Ohio  Bram 
Ohio  Bram 
Ohio  BiMa 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


Ohio  Bram 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


O  B  auapanaion  clampa 
Noi 


4om 

Nom 

Nom 

Nom 

Nom 

Nom 

Nona 

Nom 

Nom 


None 

Nom 

Nom 

Nom 

Nona 

Nom 

Nom 

Nom 

Nom 


Ohio  Bram  auapanaion.  No.  4/0 
Ohio  Bnm  auapanaiou.  No.  2/0 
Ohio  Bram  auapana^,  No.  2/0 
Ohio  Bram  auapanawn.  No.  1/9 
Ohio  Bram  auapanaion.  No.  4/0 
Ohio  Bram  auapanaioo.  No.  4/0 
Ohio  Bram  auapanata.  No.  4/0 
Ohio  Bram  auapanaion.  No.  2/0 
Ohio  Bram  auapanaion 
Ohio  Bran  auapanaion.  No.  2/0 


Twiat 

Twiat 

'TwM 

'TwM 

Twiat 

TwMt 

Twiat 

Twiat 

'Twiat 

'TwM 


Ca 
Cu 
Cu 
umiana 


alatjrra  (Imtw 


At  and,  oxida  Sim  O.  Tt. 


Nona 


Towan  hara  aarth  anehon 


Talapboaa  oa  Si  ka. 


I 


eintyra  alaaraa 
Q  Meintyra  alaaraa 
impraaacr  joint 
mptaaaor  loiata 
olntyia  alaaraa 


Oxida  Aim 
Oaida  film 
Oxida  film 
Oxida  film 
Oxida  film 


O.U. 
0.  S. 
O.  B. 
Q.  K. 
O  E. 


Nona 

Nona 

Nona 


Nona 


Oarriar  annant 
Nona 
Nona 

Oarriar  currant 
Nona 


cintyra  alaaraa 
aduatad  tlaara 


Oxida  film 
At  ata.,  oxide  film 


Oil-  Nona 

0- B-  Siamana-llartin  galv.  . 


WIH"  drirar  pipe 


Oarriar  currant 
Ifi  pairoabla 


7 

fi 


aa  and  Croaby  clampa  Auto-ralre  W'har 


Oopparweld 

Nona 


H  2 


Driran  pipaa 


Nona 


9 

10 


alatjrra  alaaraa 


Cu  No.  I/O 


M 


eintyra  alaaraa  . 

eintyra  alaaraa  _  .  .  . 

eintyra  alaaraa  .  . 

eintyra  alaaraa  .  . 

eintyra  alaaraa  . 

eintyra  alaaraa  .  . 

eintyra  alaaraa  . 

eintyra  alaaraa  . 

eintyra  alaaraa  . 

eintyra  alaaraa  . 

dntyra  alaaraa 

eintyra  alaaraa  . 

eintyra  ilaaraa  .  . 

eintyra  alaaraa  .  .  .. 

eintyra  elaaraa  . 

eintyra  alaaraa  .  . 

eintyra  alaaraa  . 

eintura  alaaraa  . 

enainum  alaaraa  . Nm 


Ou. 

S.-lf.  inlr.  ataal 

Ou.  dad 
Nona 
Nona 

S.-M.  h.  a.  gnlr.  ataal 
S.-li.  h.  a.  inlr.  ataal 
8.-11.  pdr.  ataal 
8.-11.  gnlr.  ataal 
8.-11.  ^r.  ataal 
Noot 
Nona 

8.-11.  h.  a.  gnlr.  ataal 
8.-11.  ^r.  ataal. 
8.-11.  gnlr.  ataal 
8.-11.  gnlr.  ataal 
8.-11.  h.  a.  gnlr.  ataal 
8.-11.  gnlr.  ataal 
8.-11.  xnlr. 

Nona 


atad 


No.  I/O  . 

H  .  8teal  towara  only 

No.  I  . 


8t^  Umaraonly 


St^  towara  only 
8tecl  towara  only 
Steal  towara  only 


H 

Me 

H 

H 

H 


8t^  towara  only 
Staal  towara  oeily 
Steal  towara  only 

8t^  towmonly 


H  I 


Staal  towara  only 
Nona 


l^Uia  talaphona 


12 

II 

14 

15 

16 
17 
It 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Tariat  alaara 
Tadatalaara 
Tariat  alaara 
mpraaaion  joint 
Tariat  alaara 
Twiat  alaara 
Tariat  alaara 
Tariat  alaara 
Twiat  alaara 
Twiat  alaara 
Twiat  alaara 
enpraaaion  joint 
Twiat  alaara 
Slaeraa 
Twiat  alaaraa 
Tariat  alaaraa 

apraaaion  alaara 
mpraaaion  joint 
mpraaaion  |Oiat 
mpraaaion  joint 
Twiat  alaara 
mpraaaton  joint 
Twiat  alaara 
mpraaeion  joint 
mpraaaion  ^nt 
mpraaaion  joint 
mpraaaion  joint 
Twiat  alaara 
Twiat  alaara 
Twiat  almra 


Steal 

M 

Steel 

C 

Steal 

Steel 

H 

Steel 

H 

Steel 

H 

Steel 

H 

Steel 

H 

Staal 

H 

Steel 

H 

Steel 

H 

Oompoa.  al.  ataal 

No.  2/0 

Steal 

H 

Steal 

H 

Steel 

H 

Copperweld  atael 

H 

Steel 

H 

Compoa.  al  ateel 

No.  I/O 

Steal 

Steel 

H 

Compoa.  al.  ataal 

No.  1/0 

Compoa.  A.C.S.R. 

No.  I/O 

Oompoa.  al.  atael 

No.  1/0 

Stml  (inaul.) 

H 

Compoa.  al  atael 

No.  I/O 

Steel 

H 

Steal 

H 

Compoa.  al  atael 

No.  2/0 

Steel 

H 

Steel 

H 

Steel  (inaul.) 

2 

I 

I 

I 


No.  4  eoppar 

Nona 

Nona 

No.  4  copper 

No.  4  Cu.  on  aaeh  polo 

No.  4  eoppar 

No.  4  eoppar 

Private  talapbona 

Nona 

Prirata  tatapbona 

Private  telephone 

Prirata  talaphona 

Private  talaphona 

Prirata  talaphona 

Prirata  talaphona 

Private  talaphona 

Prirata  talapbona 

None 

No.  4  eoppar 

Prirata  talapbone 

No.  4  eoppar 

Prirata  talapbona 

None 

Prirata  telephone 

Nona 

Nona 

No.  4  eoppar 

Prirata  telepbone 

No.  4  eoppar 

Private  talapbona 

No.  4  eoppar 

Oarriar  current 

No.  4  eoppar 

Private  telepbone 

No.  4  eoppar 

Carrier  current 

No.  4  eoppar 

Carrier  current 

No.  4  eopper 

Intuited  ground  wire 

No.  4  eopper 

No.  4  eopper 

No.  4  eopper 

Private  telephone 

Nona 

No.  4  copper 

Prirata  telepbone 

No.  4  eopper 

Carrikr  current 

No.  4  eopper 

Carrier  current 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 


63 


64 


Cu.  atcavM 
Slaarea 


6;  aaid* 

3;  oxida  film 


ci. 


i.-M.  ^ 


■trenctb  fuy 


n: 


t  \  >4v.  a  Wr#  ■■n—lwt  ««.  wtrs 

I  j  So  bottom  ot  polo 


JCuoa 

Nona 


1 

2 


Oxide  film 

0  E. 

None 

Twiat  aleevea 

Oxide  film 

G  E. 

Nona 

npreealon  aleevea 

Auto-ralre 

rhae 

Nona 

Sleerea 

Auto-ralre 

W'hae 

None 

apraaaion  aleevea 

Oxide  film 

0  E. 

Nona 

apraaaion  aleevea 

Twiat  aleevee 

Oxide  film 

0  E. 

None 

Station 

W'hae 

Nona 

Twiat  aleevea 

Oxide  film 

0.  E. 

Nona 

Twiat  aiearea 

Oxide  film 

G  E. 

None 

None  .  No.  4  iron  Metallie  eireuit 

• ; .  No.  4  iron  MaUlHe  circuit 

Nona  .  No.  4  iron  Matnllic  eireuit 

Nona  .  No.  4  iron  lletnllie  eireuit 

.  No.  4  iron  Matnllic  eireuit 

.  . .  No.  4  iron  Metallic  eireuit 

Nona  .  No.  4  iron  Matallie  eireuit 

Nona  .  None  Matallie  e  reu  t 

Nona  .  No.  4  iron  Metallic  eireuit 


3 

4 

5 

6 

7 

8 

9 

10 
II 


2-aleerea 
2-alaerea 
mpramion  jointa 
mpremion  {ointa 
mpraaaion  ^nta 
mpramion  jointa 
2-aleavea 
2-aleerea 
2-aleevea 


HuflOj  oxide  film 
Auto-ralre 

G  E. 

None 

Wire  down  poia  only 

Private  circuit  on  W.  U.  polea 

W'hae 

None 

Wire  down  pole 

Leaaed  Ball  circuit 

Auto- valve 

W'hae 

None 

Wire  down  pole 

Leaaed  Bell  circuit 

Auto-ralre 

W'hae 

None 

Wire  down  pole 

None 

Weleetka,  auto-valve 

W'hae 

None 

No.  6  galraniaad  iron  on  pole  only 

Leaaed  Bell  circuit 

Oxide  film 

0.  E. 

None 

Wire  down  pole 

Leaaed  Ball  eireuit 

Auto-ralre 

W'hae 

A.C.8.R.  (3  mi.) 

W 

1 

Wire  down  pole 

Leaaed  Bell  and  private  circuit 

Tulaa,  auto-ralre 

Both  enda.  auto-ralve 

W'hae 

W'hae 

A.C.S.R.  (3  mi.) 

»i 

2 

Wire  down  pole 

Nona 

Nona 

12 

13 

14 

15 

16 

17 

18 
19 
20J 


Twiat  aiearea 
Tariat  alaevea 
Twiat  alaaraa 
Twiat  alaevea 
Twiat  alaevea 
Tariat  alaevea 
Twiat  alaevea 
Twiat  alaevea 
Twiat  aiearea 
Tariat  alaevea 
Tariat  alaevea 
Tariat  aleevea 
Tariat  aleevea 
Tariat  aleevea 
Twiat  aleevea 
Twiat  alaavm 
Twiat  aleevea 
Tariat  aleevea 
Tariat  aleevea 
Tariat  aleevea 
Tariat  aleevea 
Twiat  alaevea 
T  ariat  aleevea 
Tariat  alaavm 
Tariat  aimvm 
Tariat  aimvm 
Tariat  aimvm 
Tariat  aimvm 
Twiat  aimvm 
Twiat  aimvm 
Twiat  aimvm 
Twiat  aimvm 
Tariat  almrm 
Tariat  aimvm 
Twiat  almrm 


Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxida  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  I.  r.  and  oxide  film 
Sub.,  1.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  r.  and  oXide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  electrolytic  and  oxide  film 
Sub.,  eletrolytic  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  I.  V.  and  oxide  film 
Sub.,  a.  r.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 
Sub.,  a.  V.  and  oxide  film 


Wbie;O.E. 
W'hw;O.E. 
W  Im;  O.E. 
W'hw;  O.E. 
Wbie;O.W 
W  hie:  O.E. 
W  hie:  O.E. 
W  hie:  O.E. 
W'bie:O.E. 
W'bie:O.E. 
W'hie:  O.E. 
Whw:  O.E. 
W'hie:  O.E. 
W  hie:  O.E. 
W'hie:  O.E. 
W'hie:  O.E. 
W'hii:O.E. 
W'hie:  O.E. 
W'hie:  O.E. 
Wh*:  O.E 
W'hie:  O.E. 
W'hie:  O.E. 
W'hie:  O.E. 
W'hie:  OE. 
W'hie:  O.E. 
W'hie:  O.E. 
W'hie:  O.E. 
W'hie:  O.E. 
W'hie;  O.E. 
W'hie:  O.E. 
W'hie,  O.E. 
W'hie:  O.E. 
W'hw:  O.E. 
W'hw:  O.E. 
Whw:  O.E. 


None 

None 


Kemena-Martin  cable 


None 

None 

None 

Nona 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 


None 

None 

None 

None 

None 

None 

None 

I 

None 

None 

Nona 

Nona 

Nona 

None 


No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B. — galvaniaed  iron 
No.  4  B.  B. — galvaniaed  iron 
No.  4  B.  B. — galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— ^raniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— ^raniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.  galvaniaed  iron 
No.  4  B.  B.— ^vaniaed  iron 
No.  3  B.  B.— galvaniaed  iron 
No.  4  B.  B.— ^raniaed  iron 
No.  3  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B  — ^vaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galmaiaed  iron 
No.  4  B.  B.— gUrania^  irow 
No.  4  B.  B.— galvaniaed  iron 
No.  4  B.  B.— galvaniaed  iron 


Bell 

Southaroetern  Bell 
High  line  telephone 
LeaM  Southwaat  Bell 
Southareet  Bell  and  earner 
Southweet  Bell  telephone 
Southareat  Bell  telephone 
Southweet  Bell  telephone 


^utbareet  Ml  telephone 
High  line  telephone  and  carrier 
LenaM  Southareat  Bell  telephone 
Leaead  ^uthareet  Bell  telephone 
High  line  telephone 
High  line  telephone 

Oklahoma  Gaa  A  Eleetrie  telepbone  line 
Southareat  Bell  talapbona 
Oklahoma  Oaa  A  Eaeetrie  telephone  line 
Oklahoma  Oaa  A  Elaetrie  telephone  line 
Southweet  Ball  telepbone 
Laamd  Southareat  Bell 
Laaaad  Southwaat  Bell 
Leaaed  Southwaat  Ball 

High  line  telephone  Oklahoma  Oaa  A  Electric 
Leaaed  Southareat  Bell 
Leaaed  wire.  Bell 
Leaaed  Southareat  Ball 
Leaaed  Southweet  Ball 
Laaaad  Southareat  Ball 
Southwaat  Ball  talaphona 
Southwaat  Bail  telephone 
Southareat  Ball  telephone 
Southwaat  Ball  telephone 
Southwaat  Ball  telephone 
Oklahoma  Oaa  A  Elaetrie  talapbona 


21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 


hi  1 

.  .  a  ..  m. 

None 

No.  6  eopparwaid 

Leaaed  Southareat  Bell 

AuUj-W4J^  X  1  t  Dim 

Nona 

No.  4  B.  B.— gold  iron 

Leaaed  Southweet  Ball 

>ouble  alaevea 
louble  aloearea 

Cu.  alaevea 

lo.  4/0:  otr.  Cu.  Mem  77 
rolicing  alaevea 

Cu.  alaaraa 
a  Aluminum  alaevea 
a  Aluminum  alaevea 

None 

No.  6  coppenreld 

i.aaaed  Southweet  ball 

Oxide  film 

Oxide  film 

Oxide  film 

Oxide  film 

Oxide  film 

Oxide  film 

Oxide  film 

n  R 

None 

None 

No.  6  eopparwaid 

Laaaad  Southwaat  Ball 

O.E.  1 
O.E. 

0  E.  1 
0  E.  1 
0.  E. 

G.  E.  J 

Steel  cable, 
high  etrength, 
double 

galvaniaed 

r  Ha 

1  1 

1 

1 

1 

1 

1 

1 

No.  2  aolid  S.-D.  Cu.  and  ground  pipe 

No.  2  aolid  S.-D.  Co.  and  ground  pipe 

No.  2  bare  aaUd  S.-D.  Cu.  and  ground  pipr 

No.  2  bare  aolid  S.-D.  Cu.  and  ground  pipa 

No.  2  bora  aolid  S.-D.  Cu.  and  ground  pipa 

No.  2  bora  aolid  S.-D.  Cu.  and  ground  pipa 

Indepandant  telephone 
Independent  talapbona 
Indapandant  talapbona 
Indo^ndont  talaphona 
Nona 

Nona 

1  Aluminum  aleevea 

Cu.  alaevea 

Cu.  alaaraa 

aplieing  alaevea 
aplieing  aleevea 

Oxide  film 
(Mde  film 

Oxida  film 

Oxide  film 
(Mde  film 

O.E.  ] 

O.E. 

O.E. 

O.E. 

O.E.  J 

Steal  cable, 
bigh-atrength, 
double 
galvaniaed 

1  1 

1 

1 

1 

1 

1 

No.  2  bare  aolid  S.-D.  Cu.  and  ground  pipa 

No.  2  bora  aoUd  S.-D.  Cu.  and  ground  pipa 

No.  2  bare  aolid  S.-D.  Co.  and  ground  pipa 

No.  2  bare  aolid  S.-D.  Cu.  and  ground  pipa 

No.  2  bare  aolid  S.-D.  Cu.  and  ground  pipa 

Indepandant  talaphona 
inda^ndant  tatapbona 
Indepandant  talaphona 
Indapandant  talaphona 
Indapandant  talapbone 

Twiat  aleevea 

Oxide  film 

0.  E.  8t.  c'la,  hi-etr.  d'le  gnlr. . 

Nona 

Carriar  eurrant 

56 

57 

58 

59 


61 

62 

63 

64 

65 


66 

67 

68 

69 

70 


71 


icintyre  joint 
[eintyra  flint 
[elnt^  flint 
[eintyra  flint 
[eintyra  flint 
[eintyra  flint 
[eintyra  flint 
[eintyra  flint 
[eintyre  flint 
[eintjrra  flint 
[eintyra  flint 
[cintyre  flint 
[eintyre  flint 
[eintyra  flint 
[eintyra  joint 


Varioua 

Varioua 

Oxida  film 

0.  E. 

Oxide  film 

0.  E. 

Oxide  film 

0  E. 

Oxide  film 

0.  B. 

Oxide  film 

0.  B. 

Oxide  film 

0  E. 

Oxide  film 

0.  B. 

C)xide  film 

O.E. 

Oxide  film 

G  E. 

Oxide  film 

0  E. 

Varioua 

Oxide  film 

0  E. 

Varioua 

Varioua 

No.  6  eoppararald 
No.  6  oopparweld 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 
No.  6  eopparwaid 


Nona 

Nona 

No.  8  aolid  Cu. 

No.  SOopparwald 
No.  5  hi^  tanM  Cu.-wold 
No.  8eoppar 
No.  8  eoppar 
No.  5  eopparwaid 
No.  5  eopparwaid 
No.  8  eoppar 
No.  8  eoppar 
No.  6  A.C.8.R. 

Nona 

No.  5  high  tanaaon  eopparwaid 
No.  5  h^  tanaton  eopparwaid 
No.  5  hi^  tanaion  eopparwaid 


Slaerea 

Slearaa 

Slaerea 

SUaraa 

Slaerea 

SUaraa 

Slaarea 

Blaaraa 

Slaeraa 


fwiat  aleevea 
rwiat  altevBs 
rwintalMraa 
ISriat  aleevea 
rwkt  eiaavaa 

r<riat  rfacTaa 
rwiat  ateavm 
rwiat  daavM 
rwiat  Maaraa 
^d^^^area 


None 

Oxide  film  and  auto-ralre 
None 

Oxida  film 

Oxide  film 

Oxida  film 

Nona 

W'hae:  O.E . 

0  E. 

0  E. 

0  E. 

None 

Nona 

Nona 

Nona 

Nona 

Oxida  film 

0  E. 

Nona 

Nona 

Nona 

Nona 

Oxide  film 

O.E. 

Gride  film 

O  E. 

None 

Oxide  film 

0  E. 

Nona 

Oxida  film 

0  E. 

None 

Oxide  film 

O.  E. 

Nona 

Oride  film 

O.  E. 

Nona 

(Mde  film 

0  B. 

Nona 

Oxjdc  film 

O.  B. 

Kona 

Yea 

Nona 

Oxkla  Dm 

Kuoe 

No.  6  galrnniaad  iron  arira 
No.  6  galrnniaad  iron  wire 
No.  6  galrmniaod  Iron  win 
No.  6  ^raaiaad  iron  wira 
No.  6  galrnniaad  iraa  wire 
No.  6  galraniaod  iron  wire 

No.  6  igiraninad  iron 
No.  6  galraniaad  iron 
No.  6  galrnniaad  iron 


No.  6  iron  wire 
No.  6  galraniaad  non  ware 
Na  6  eopparwaid 
No.  6  eopparwaid 
No.  6  iron  wira 
No.  6  iron  wira 
No.  6  lalraaiaad  iron  wire 
No.  6  iron  wiro 
No.  6  iroa  adra 
Oopparweld 
No.  6  wira 


Nona 

Magnato  2-wira 
Nona 

MagnMn  2-wire 
M^nato  2-wira 
Talaphona 
Nona 
2-wira 
Miwnato  2-wira 
Nona 


lode  pendant  talaphona 
Indepandant  talaphona 
Talaphona «' 

TTaiaphoi 


Talaphona  on  aaaaa^polaa 
Talaphona  on  in  ' 
faiapho 


9S 

99 

100 
101 
102 
109 


105 

M» 

M7 

lOfi 

M9 


ft 

100 

Ml 

<•2 

Ml 


10} 


107 

100 


no 

111 

112 

ll> 

l!4 

115 

116 
:7 

h* 


!e  Val  VfnXe  U&* 

Urkld*  . 

Curito  &>r.n5i  Uriid*  .... 

lime  WeisijT . 

W«m« — ...  . . 

IMIley  A’^jrrUyo  . 

Aihfhoz-  -C«rrjo  Sprint*. 
<'u«rr.  Hixw^xi 
V’l.t.l.f'E  CuETO  ... 

Hiiiton  fl'rjb-^^owD  . 

SictcB  T«ft . 

Vi.Uita  Sir.:oB 

Kanik-Vietarin. . 

l>tOT«n-BdM . 


Sui  AatMl*  PcMk  Btwte*  C*. 


MflQvMonr— . 


Nn«  Bfmanlnin— 1 
Nnw  Brnunfnln— DHtUa 

N«w  Bmuafria  Bpnninf  Paaa . 

New  Brnuaiaia-HMtar . 

Hno  Antooio— Nnw  Brnunfaia  No.  I . 

Hnn  Aotonio— Nov  BfOttofoia  No.  2 . 

Han  Antooio— FloroariUc  . 

Hno  Antooio— Snbinoi  . 

Hnbinal  Lino— Hlaaonotoa  Metorint  Station. 


Hit  Lnko  Oaona.. 

CUl(lfv»  -Sbnaarock  . 

Childras-- Kirkland.  . 

Kirkland— Qnaaah . 

Uuanah— Throekanortoo . 

TbrttekBMartoD— Putman . 

Uuaoah— ChilliootlM . 

^Ulieotka—  Vtnoo  . 

Varnoa-Bad  Rivar.. . 

Vvoon- Eiaetra . 

Muodajr— Basrlor  Oounty . 

CrowaU— Matador .  . 

Malnn-Bmi^ . 

San  A  npato— Barnhart . 

Barnhart— MeCamnr. 

MoCamoy— Orana  County  Line . 

McCamoy— Oirrin  Plant 
MeCamoy- Val  Varda  County  Una. 


Meat  Taint  VMHtlaa  Ca. 


Roby-  Javton 
>  -Roby 


Eakota 
Lam-  Eakota 

ADueti*— Ballinter . 

Ballintar— Brown  County 
BaUintar-San  Antalo  . 

Ballintar— Edan . 

Edan— Manard  -  Maoon 


El  Paao— Fabana.. 


B  Paaa  Beetrle  Co. 


in? 

20*000 

66 

60 

Wood-pole* 

23.8 

1928 

30.000 

66 

60 

Wood  pdee 

52  0 

1926  1927 

10.000 

66 

60 

Wood  pole* 

42  9 

I9» 

20.000 

66 

60 

Wood  polM 

44.9 

!♦» 

10.000 

66 

60 

Wood  pole* 

4}  9 

1926 

10,000 

66 

60 

Wood  pciw 

9  9 

1926  1927 

8.000 

66 

60 

Wood  pole* 

41.0 

1923 

20.000 

66 

60 

Wood  po!»* 

X  0 

1924 

4.700 

66 

60 

Wood  pole* 

23  9 

1927 

12.000 

66 

60 

Wood  polea 

10  0 

1927 

20,000 

66 

60 

Wood  polaa 

93  0 

1926 

8,000 

66 

60 

Wood  polo* 

X  0 

1926 

8,000 

66 

to 

Wood  pola* 

33  0 

1928 

20,000 

66 

to 

Wood  polaa 

X  0 

1926 

21,000 

60 

to 

Wood  polo* 

13  2 

1927 

26,000 

60 

to 

Wood  polo* 

1  63 

1926 

8,000 

60 

60 

Wood  poU* 

40  9 

15,000 

60 

to 

Wood  polaa 

10  10 

1925 

16,000 

76 

60 

Wood  pate 

32  0 

1927 

20,000 

76 

60 

Wood  pote 

X  5 

1927 

10,000 

66 

60 

Wood  pote 

X  5 

1926 

3,000 

66 

60 

Wood  polea 

67  6 

1926 

2,000 

66 

60 

Wood  pole* 

7.2 

1927 

66 

60 

Wood  pole* 

»  0 

1928 

66 

60 

Wood  pole* 

56  0 

1928 

66 

60 

Wood  pote 

16  0 

1928 

66 

60 

Wood  pote 

15  0 

1927 

66 

to 

Wood  pole* 

97  0 

1927 

66 

60 

Wood  pote 

81  0 

1928 

66 

60 

Wood  pole* 

16  9 

1927 

66 

60 

Wood  polea 

14  0 

1928 

60 

Wood  pote 

8  0 

1927 

66 

60 

Wood  pole* 

24  0 

1928 

66 

60 

Wood  polea 

8  0 

1927 

66 

60 

Wood  pote 

64  0 

1928 

60 

60 

Wood  polea 

19  0 

1927 

66 

to 

Wood  pole* 

55  0 

1927 

66 

to 

Wood  pole* 

75  0 

1927 

66 

60 

Wood  pote 

16  0 

1928 

66 

60 

Wood  pote 

11  0 

1928 

66 

to 

Wood  pote 

90  0 

1928 

66 

60 

Wood  polo* 

X  0 

1925 

40 

60 

Wood  pole* 

22  0 

1927 

132 

to 

Wood  pote 

75  0 

Ml 

Woou  puim 

»  0 

1926 

to 

60 

Wood  pite 

51  0 

1926 

tb 

60 

Wood  p(te 

54  0 

1925 

to 

60 

Wood  pote 

51  0 

1926 

an 

to 

Wood  pole* 

X  0 

1925 

60 

60 

Wood  pole* 

X  0 

1926 

to 

60 

Wood  pole* 

22  0 

1926 

3,000 

66 

60 

Wood  pole* 

X  0 

Puablo— Canon  City.. 
Puoblo— La  Junta  .. 


MOUNTAIN 

Saatkam  Calamdo  Pawar  Ca. 


PabUc  SaiTtea  Ca.  of  Colorado 

Vnlmont  Htatioo— Danrar  Terminal  .  . 

Valmont— Boulder  Canyon  Stationa . 

Bouldar  Canyon— Eianvar  Terminal  . 

Shoahona  BtMion— Denver  Terminal.. .  . 

Leadvilla— Gilman..  .  . 


Salt  Rlrar  Tnllay  Water  Utara*  Aaaoelatlon 

Supanor-Maaait)  ... 

OoldSald— Superior...  . 

Buperior— Ray..  .  . 

Mormon  Flata—Mormon  Plata  Junction..  . 


The  Ariaonn  Power  Co. 

Child*  Hydro  Plant— Sycamore  Sub.  . .*. . . 


PAapic 

city  of  Tocoom  Lictat  Dlrlslon  of  PnbUc.UtlMtlat  DepartaMnt 


City  of  Seattle,  Department  of  Llgbtlnf 
Oort*  Plant.  Skotit  River -S^tle  . 


Durkee— Baker.  .. 
Bakar— La  Orude. 


Raatem  Orrton  LJtKt  A  Power  Co. 


Pall  Creak- Weed . 

Pall  Craek-Klamatb  FalU 
PnU  Crook- Klamath  Falla 
Klnoaoth  Falla— Chiloquin. 

Pall  Craak-Oold  Ray . 

lYoapaet— Gold  Ray .  . 

Proapact— SprintSald . 

Proapact— Copco . 

Copco— DalU . 

Copco— Delta . 


The  California  Oregon  Power  Co. 


1924 

1912 

1926 

1923 

1924 
1912 
1922 

1927 

1909  and  1917 
1924 


Albany —Corvallia . 

SpringBold— Want  Salam. 


Monntaln  Stale*  Power  Co. 


1925 

1925 


Dal  Mar— Eacoodido.. 

Eacondtdo—  Rincon . 

San  Diogo— Captetrano. 
San  Diago— E2  Caioo.... 


San  Diego  Conaolldated  Oat  A  Beetrle  Co. 


1927 


SontAem  Barra*  Power  Co. 

Adam*  Main  Plant— Junction  with  Ruah  Croak— Control  Station  Line. 

Biohope  Cr.  Plant  No.  5— Control  Station..  . 

BMho^  Ct.  Plant  No.  6— Control  Station .  . 

Oonm  Statioo— San  Bamnrdino . 

San  BomardinO— Rincon  . 

Ban  Bamordino— El  Centro  via.  Coachella  . 

El  Cantro— Rincon  .  . 

El  Cantro — Colorado  River  Sub..  . 

Near  Banning— Poroat  Home. . .  . 


1920 

1909 

1913 
1912 
1927 

1914 

1924 
1917 

1925 


Nerada— CaRforwla  Power  Co.,  Owner,  Operated  by  Son  them  Sierra*  Power  Co. 

Pool  Plant— Ruah  C^k  Plant .  . 

Ruah  Creak  Plant— Control  Station .  . 

BMbop  Cr.  Plant  No.  3 — Control  Station .  . 

Biabop  Cr.  Plant  No.  4— Junction  with  Biabop  Cr  Plant  No.  3  Line  . 


1918-1924 

1918 

1913 

1922 


Southern  CaUfomla  Idlaon  Co. 


13k  linaa  reportad  by  thia  comity  are  here  aummariaed  by  mup*.  all  thoae  line*  having  the 

■  inad  in 


earn*  phyaiem  chorarteriatic*  being  combined  into  one  group. 


Soal  Beach- Lo*  Angel**.. 


LiO*  Angele*  Ga*  A  Beetrle  Corp. 


1925 


.  Bnrenu  of  Power  A  Light 
Reoaivtng  Statioo  "A"— Racaiving  Station  "B" 

Raoaiving  Station  "B”— Racaiving  Station  "C".. 

San  Pranciaquito  Power  Plant  No.  I— Raoaiving  Station  "A" 
San  Parnando  Power  Plant— Sylmar  Switch  Station 
Power  nant  No  2— Tower  No.  44. 


Under  conatruction 
Under  conatruction 
1917 
1922 
1920 


PnelSe  Go*  A  Beetrle  Co. 

Vaco  Diaon— CUremont 
Ctaramont- Newark. . 

Vaoa—  Diaon — Contra  Coata 
Wio*  Junctioo— Vac*  Diaon.. 

Vac*  Diaon— Cordali*  .  . 

Cottonwood- -Vac*— Diaon  . 

Pit  River  No  I  -  Cottonwood  (Lane  No  I)  . 

Pit  Rivar  No.  I— Cottonwood  (Line  No  2)  .  . 

Pit  No.  3— Pit  No.  3  Junction.  . 

Nearark— Morgan  Hill  .  . 

Oakland— Newark .  . 

Newark— San  Joae.  .  . 

I>rum— Wioa — Newark.  . 

San  Franciaco— Newark  . 

Stonialaua— Son  Franciaco 
Stanialau* 


Spring  Gap-  -  6 
J  Manteca-  Hali_ 
Malooaa  -  Manteca 
ShaaU  -DelU.  .. 


1922 

1923 

1927 
1914 
1914 

1921 

1922 
1922 
1925 

1928 

1924 
1927 

1916  and  1919 

1925 
1909 
1921 

IVA 

1927 

1925 


I9X 

7,500 

t6 

60 

Wood  pote 

1 

43  0 

1922 

3,000 

66 

to 

Wood  polea 

1 

64  72 

1924 

X.OOO 

» 

to 

Steel  tower* 

1  (2  ult.) 

23  01 

A  7,600;  B 

1924 

X.OOO 

X 

60 

Steel  towera 

1 

8  15 

6,000;  12,: 

1909 

25,000 

X 

to 

Steel  towera 

1 

29  83 

A-3.001 

1909  and  I9X 

25,000 

X 

60 

8.T.  and  W  P. 

1 

151  42 

A-6.000;  B- 

1929 

X,500 

X 

to 

1 

X  4 

I9X 

no 

25 

Steel  towel* 

1 

97  35 

2,800 

I9X 

no 

25 

Steel  towera 

1 

X  6 

2,800 

1927 

no 

25 

Steel  towera 

1 

13  0 

2,800 

I9X 

no 

25 

Steal  tower* 

1 

1  25 

2,800 

1925 

10,000 

66 

60 

Steel  towers 

1 

18  4 

2,200 

I9X 

100,000 

no 

60 

Wood  poles 

1 

44  0 

1924 

90,000 

165 

60 

Wood  poles 

1 

100  24 

1927 

10,000 

66 

60 

Wood  tower* 

1 

23  0 

I9X 

7,500 

66 

60 

Wood  poles 

1 

47  0 

7,000 

9,400 

18,000 

7,000 

9,000 

11,000 

8,000 

25,000 

11,000 

40,000 


Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  polaa 
Wood  polaa 
Wood  pole* 
Wood  polaa 


47  I 
43  9 
38  6 
30  3 
47  3 
38  0 
123  0 
67  5 
79  3 
77  5 


15,000 

15,000 


Wood  polaa 
Wood  pole* 


115 
75  2 


10,000 


Wood  pole* 


Wood  pole* 
Wood  polaa 


18  0 
16  79 
73  42 
10  71 


50,000 

"7,500 


3,000 


1*0 

100 

100 

1*0 

08 

88 

08 

88 

18 


Wood  pole* 
Wood  pole* 
Steal  pole* 
Steel  tower* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 


I  61 
20 
I  36 
238  16 
65  95 
165  01 
99  54 
59  95 
7  16 


1,729  incl.  3i 
3,70  0;4,300;4,700;R.R 


35,000 


100 

100 

100 

too 


Wood  polaa 
Wood  pde* 
Steel  pole* 
Wood  pole* 


21  57 
54  07 
3  72 
72 


1,729  incl.  71 


66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

66 

220 

220 

220 

220 

66 


Wood  pole* 
Wood  polaa 
Wood  polea 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Wood  pole* 
Tower  and  pole 
Tower  and  pole 
Tower  and  pole 
Steel  tower* 
Steel  tower* 
Steel  towora 
Stari  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 


10  0 
10  0 
60  0 
63  2 
76  5 
27  6 
36  0 
39  0 
51  5 
82  5 
92  7 
359  5 
38  0 
53  4 
155  0 
5  0 
10  0 
II  0 
58  5 
237  0 
482  0 
181  I 


Steel  tower* 


6,701 


200,000 

200,000 

125,000 

7,000 

55,000 


132 

132 

no 

no 

no 


Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 


11  7 
10  68 
44  5 
8 
II 


18,251 

13,001 

6,13 

6,30 

6,13 


40,000(>) 
29,300(*) 
80,000 
30,000 
30,000 
I58,000(>) 
158,000 
158,000 
100.000 
30,000 
30,000 
30,000  (*) 
30,000  (>) 
40.000 
25.000(>) 

25.000 

40,000 


no 

no 

no 

no 

no 

220 

220 

220 

220 

no 

no 

100 

no 

no 

104 


104 

104 

no 


Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Wood  pole* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
Steel  tower* 
£ 

Wocri  pole* 
Steel  tower* 
Wood  polaa 


47  9 
36  7 
28  5 
68  6 
18  4 
141  6 
60  4 
60  4 
8  6 
31  0 
4  83 
14  45 
161  45 
35  0 
137  58 


4,83 
5,00 
8,  III 
4,60 
4,60 
8,11 


4,83 

4,85 

5,00 

4,60 

4,83 

4,60 

4,83 

4.57 


100  0 
42  7 
41.3 


^.57 


17 

Two -arm 

AlumTnua 

- 

a 

- P 

9 

H-frmms  and  Jrarm 

Texas  CreoAnta 

AiUZ&lnuzB 

2;  1.680 

129 

22 

68 

10 

9 

H-frame 

Tens 

Aluminum 

133,100 

120 

22 

68 

11 

9 

H-frams 

Taaas  Crecente 

Aluminum 

211,600 

120 

22 

to 

600 

II 

14 

Singl^pole  2-arm 

Aluminum 

133,100 

100 

22 

34 

375 

4 

14 

Fw  Arm 

Texas  Creosote 

Aluaainum 

133,100 

34 

22 

16 

>7> 

4 

9 

H-frame 

Texaa  OBos.ote 

Aluminum 

133,100 

120 

22 

SO 

eao 

It 

9 

H-frame 

Tasas  Creoecte 

Aluminum 

211,600 

120 

22 

to 

too 

II 

12 

Flat-arm 

Taaas  Creosote 

Aluminum 

66,300 

34 

22 

It 

440 

12 

14 

2-arm 

Testti  Ofeoeote 

AluBUDUin 

133,100 

100 

22 

34 

373 

4 

9 

H-fmme 

Texas  Creosote 

Aluminum 

211,600 

160 

22 

84 

too 

9 

9 

H-fraiM 

Taaas  Creosote 

Aluminum 

133,100 

120 

22 

to 

toe 

II 

12 

H-frmma  and  flat  arm 

I'ASAA  Uraodote 

Aluminum 

133,100 

34 

22 

It 

440 

3 

9 

H-frame 

A.C.8  Jl. 

No.  4/0 

160 

33 

40 

too 

M 

9-18 

H-frame  single  pole 

A.C.8JI. 

No.  2/8  (  MU  aq-  >■.) 

04 

37 

36 

300 

3 

18 

H-frame  single  pole 

A.C.8.R. 

No.  I/O  (  .0829  aq.  in.) 

04 

37  can.  of  tp. 

3 

300~t00 

3 

9 

H-fiame 

A.C.S.R. 

No.  2/0  (  .1045  sq.  in.) 

160 

30 

to 

toe 

12 

10 

H-frame 

A.C.S.R. 

No.  4/0  (  1662  sq.  in.) 

IM 

30 

to 

too 

12 

9 

H-frame 

A.C.8.R. 

No.  4/0  (.1662 sq.  in.) 

160  flat 

33  can.  of  ap. 

to 

too 

10 

9 

H-frame 

A.C.8.R. 

No.  4/0  (  1662  sq.  in.) 

160 

33  oan.  of  sp. 

to 

too 

10 

18 

Single  pole 

A.C.8.R. 

No.  I/O  (  0829  sq.  in.) 

96  hor.,  84  wart. 

27 

3t 

300 

3 

18 

A.C.8.R. 

No.  l/0  (  0029sq.  in.) 

96  bar.,  84  Tsrt. 

37 

36 

300 

3 

18 

A.C.S.R. 

No.  1/0  (  0829  sq.  in.) 

300 

8H 

H-frame  29  foot  croas-arma 

A.C.S.R. 

No.  4t0 

160 

22 

84 

too 

II 

8H 

H-frame  29  foot  croea  arms 

A.C.S.R. 

No.  2/0 

160 

22 

84 

too 

12 

26 

43  foot  creoaoted  poles 

A.C.8.R. 

No.  2/0 

106  bar.,  04  rart. 

23 

49 

200 

2 

14 

30  foot  creoaoted  pine  polm 

AC.8.R. 

No.  2  M 

100  hor.,  84  rart. 

23 

49 

373 

4 

8h 

H-frame  14  foot  oentere  29  foot  oroae-arma  . . 

A.C.S.R. 

No.  4/0 

160 

22 

84 

too 

10-- II 

I7V6 

A.C.8.R. 

No.  4/0 

22 

49 

2W 

8H 

H-frame  29  foot  croaa-aurms 

A.C.8.R. 

No.  4/0 

160 

22 

84 

too 

10 

I7H 

30  foot  creoaoted  pins  poles 

A.C.S.R. 

No.  2/0 

106  hor..  04  eart. 

22 

49 

300 

3 

8 

H-frame  22  foot  craae-arms  l2  foot  spacing  . . 

Aluminoia 

No.  4/0 

li2 

22 

61 

330 

12 

8H 

H-frame  II  foot  pole  center  22  foot  oroae-arm  .. 

A.C.S.R. 

No.  4/0 

120 

22 

60 

too 

12 

I7H 

Single  creoaoted  pine  pole 

A.C.S.R. 

No.  4/0 

108  hor.,  04  rart. 

22 

49 

300 

2W 

1736 

Single  creoaoted  pine  ix>le 

AluauDuin 

No.  2/0 

9  foot  hor.,  7  foot  Tart. 

22 

49 

100 

4 

18 

Single  pole 

Aluaainum 

No.  2/0 

84  hor.,  04  Tart. 

22 

37 

300 

4 

1736 

Single  creoaoted  pine  pole 

A.C.S.R. 

No.  4/0 

108  hor.,  04  rart. 

22 

49 

300 

23t 

836 

H-frame  29  foot  croas-arm 

A.C.8.R. 

No.  4/0 

168 

22 

84 

600 

II 

8H 

H-frame  29  foot  croas-arm 

A.C.S.R. 

No.  4/0 

168 

22 

84 

too 

II 

8H 

H-frame  29  foot  croas-arma 

A.C.S.R. 

No.  4/0 

168 

22 

84 

too 

II 

836 

H-frame  29  foot  craae-arms 

A.C.S.R. 

No.  4/0 

168 

22 

84 

600 

II 

836 

H-frame  29  foot  erroae-arms 

A.C.S.R. 

No.  4/0 

168 

22 

84 

too 

10 

I7H 

Single  creoaoted  pine  poles 

A.C.S.R. 

No  1:4. 

im  M 

‘*'1 

'  J 

•36 

No.  4/P 

168 

22 

•4 

600 

II 

1736 

Single  wood  pole,  3  cross-arms 

A.C.S.R. 

No.  4/0 

84 

22 

49 

300 

3 

I7H 

Single  creoaoted  pole 

A.C.S.R. 

No.  2/0 

108  hor.,  84  rart. 

22 

49 

300 

2H 

8 

H-frame  29  foot  cross-arms 

A.C.S.R. 

No.  4/0 

168 

22 

84 

tto 

13 

1736 

Sii^e  creoaoted  pine  pole 

A.C.S.R. 

No.  1/0 

84  hor.,  84  rart. 

22 

37 

300 

3 

19 

Single  creosote  pole 

Aluminum 

No.  2/0 

108  hor.,  84  rert. 

22 

49 

273 

3 

7 

H-frame  29  feet  croas-arma 

A.C.S.R. 

No.  1/0 

168 

22 

84 

730 

17 

I7H 

Single  creoaoted  pole 

A.C.S.R. 

No.  I/O 

84  hor.,  84  rart. 

60 

37 

300 

3 

17 

Single  pole 

Cu. 

No.  2 

72 

35 

(Pin  insul.) 

300 

3M 

H-fmne 
Sincie  pal« 


No.  I  (tniMl  Cit. 
No.  I  alumioum 


M)0;  B  l).000 
00;  12,200 
A-}.000 
X)0:  B-12,200 


A-  (uipenaion,  B-*train 
A  ftoa  B 


A-«uapenuon,  B-otrmin 


Amoricon  Bridie 
Amoricon  Bridge 
Milliken 
R-C.;  Milliken 


A.C.8.R. 
A.C.8.R. 
Chiefly  Cu.(>) 
Chiefly  Cu.(*) 
A.C.8.R. 


336,000  144 

33^000  136 

12.  mi.  No.  0:  14  mi.  No.  I  136  and  124 
120  mi.  No.  I/O:  .29  mi.  No.  I  136  and  124 
No.  3/0  136 


7 

U.  8.  Wind  Eng. 

H.d.  Cu.  7  atmnd 

133,080 

180 

20 

39 

800 

17  6 

7 

Steal  boltad 

Muskoaaa  Iron 

Cu.  7  atmnd 

133,000 

133 

20 

39 

800 

17  6 

7 

Paciflc  Const 

H.d.  Cu.  7  atmnd 

133,000 

133 

20 

39 

800 

17  t 

7 

Steal  bolted 

Pacific  Coaat 

H.d.  Cu.  7  atmnd 

133,000 

133 

20 

39 

800 

17  i 

10 

Windmill 

Aarmotor 

Cu. 

83,694 

120 

19 

30 

300 

9  73 

9 

H-fmme 

Cedar  poles 

Cu.  atmnd 

300,000 

180 

30 

40 

723 

8.91 

H-frama 

A.C.S.R. 

477.000 

180 

37 

69 

too 

14 

II 

H-atrueture 

Cu.  atmnd 

83,690 

120 

27 

36 

473 

10 

18 

Pole  38  mile;  H-strueture  9  mile 

Cu.  atmnd 

83.690 

84 

30 

36 

300 

3 

18 

M.h.d.  Cu. 

No.  4  and  No.  2 

72 

30 

300 

3 

10 

H-fmme 

Cu. 

No.  2 

96 

25 

too 

18 

Cu. 

No.  1/0 

72 

30 

300 

3 

18 

Cu. 

No.  4 

72 

23 

300 

8 

M.h.d.  Cu. 

No.  2 

72  and  96 

33  and  23 

300 

4 

35 

No.  1/0 

72 

28 

130 

2  3 

10 

M.h.d.  Cu. 

No.  2/0 

126 

31 

300 

14 

Cu. 

230.m 

176 

26 

600 

II  3 

35 

M.h.d.  Cu. 

No.  2/0 

72 

30 

130 

9 

M.h.d.  Cu. 

230,000 

126 

30 

too 

16 

20 

Cu.  atmnd 

66.373 

72 

23 

36 

300 

2  4 

20 

Cu.  atmnd 

133,079 

72 

23 

36 

300 

2  2 

incl.  X-arma 
0;R.R.  6,700:11.400 


H-(rame 
H -frame 
Steel  polea 
Double  circuit,  ateel 
Single  wood  pole 
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H-frame 
H-frame 
Steel  pole 
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Twin  circuit 
M 
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M 
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A.-H. 

A. 
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A. 
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Pacific  Coaat 
Paciflc  Coaat 
Blaw-Knox 
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Paciflc  Coaat 
Pacific  Coaat 
Milliken 
Milliken 
Pacific  Coaat 
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72 

30 
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30 
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M/ 
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120 

30 

36  (max  wind) 
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211,400 
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26 

42 
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30 
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33 

78 
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30 

30 
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32 
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33 

78 
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No.  3/0 
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35 

78 
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32 
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90 
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42 

90 
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42 

90 
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10 

22 

49 
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II 
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49 
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II 

22 

54 
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4 

22 

14 
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4 

22 

49 
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tl 

22 

49 
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II 

22 

14 

440 

12 

22 

34 
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4 
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94 
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9 
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49 
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II 

22 

14 
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5 

H 

40 
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19 

37 

34 
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3 
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3 
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3 

30 

49 
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12 

30 

49 
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12 
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49 
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10 
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40 
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10 

27 

34 
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3 

37 

34 
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3 
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22 

94 
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II 

22 

94 
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12 

25 

48 
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2 

25 

49 
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4 

22 

94 

490 

10-11 

22 

49 

2H 

22 

94 
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10 

22 

49 

300 

3 

22 

41 
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12 

22 

40 
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12 

22 

49 
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2H 

22 

48 
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4 

22 

37 
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4 

22 

49 
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2H 

22 

94 
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II 

22 

94 
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II 

22 

94 
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II 

22 

94 
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II 
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94 
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10 

40 

22 

94 
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II 
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49 
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3 

22 

49 
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2H 
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94 
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37 
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3 

22 
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3 

22 

94 
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17 
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37 
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3 
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.400 

Horisontal 

.400 

Hcrisoatal 

.400 

Horisontal 
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Horisontal 

700 

Horisontal 

800 

HorisontsU 

900 

Horisontal 

TOO 

Horisontal 

700 

Horisontal 

900 

Horisontal 

800 

Horisontal 

.400 

Horisontal 

700 

Horisontal 

900 

Horisontal 

.330 

Horisontal 
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Vertical 
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Vertieal 

700 

Horisontal 

.350 

.339 

Horisontal 

.330 

Horisontal 
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A 

430 

630 

830  HoriaonUJ 

400—700  Horiiontal 


900 

900 
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400 

800 
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Horiaontal 

A 


830 
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HoriaoDtal 
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Horiiontal 

Horiiontal  > 
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Horiiontal 

Vertieal 

A 

Horinntal 

A 
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A 
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44  000 
44.000 
44.000 
4i000 
44.000 
64  000 
64  000 
64,000 
64.000 
64  000 
66.000 
44.000 
44.000 
U.OOO 


I 
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iir  imipiiwiun  uw? 

i  0"  luipenrion  disc 
10"  luipiorioo  disc 
18^'  luipniwion  dine 
10"  luipinaoa  dlac 
IO"aiiipiiMion  dine 
Pin  4*  Kt. 

10"  suipanMon  diie 
10"  luipeniion  diac 
Pin 

10"  luipeniion  diie 
10"  suipiniion  diac 
10"  suapaoaion  diic 
Pin 


Ohio  BriM 
OhioBrui 
ObtoBraa 
Ohio  Bran 
Ohio  Brail 
Qiaybar 


Uiaybar 
OhtoBrui 
Ohio  Bran 
Graybar  Dec. 
Ohio  Bran 
Ohio  Bran 
OhioBiaM 
Graybar 


Suipension  diac  10" 
Surpenaion  disc  10" 
Butpenaion  disc  10" 
Buipeniion  diac  10" 
Soapenaioa  diac  10" 
Buapenaion  diac  10" 
Suapenaion  diac  10" 
Suspension  disc  M" 
Suapenaion  diac  10" 
Suspension  disc  10" 
Suspensnn  disc  10" 
Suspension  diac  10" 
Suspension  disc  10" 


Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 


4i000 

48,000 

41.000 

48^000 

48^000 

Km 

Km 

4^000 

48,000 

48000 


Tho.  No.  11,049;  No.  A-237 
Siaspenaion  e»p  and  ball 
Suspension  25,422 
Suspenston  cap  and  ball 
Suspension  etp  and  ball 
Suapenaion  No.  25,422 
Suspension  No.  25,422 
Suspensioo  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,422 


Thomas,  J-D.  8 

Ohio&aaa  4 

Ohio  Brass  4 

OhioBraas  4 

Ohio  Brass  4 

OhioBraas  2x10 

Ohio  Brass  I0 

OhioBraas  4 

OhioBraas  4 

Ohio  Brass  4 


Suspension  Thomn 

Suspension  cap  and  ball  Ohio 

Suspension  cap  and  ball  Ohio  I 

Suspensioo  cap  and  ball  Ohio 

Suspension  can  and  baUl  Ohio 

Suspension  No.  25,422  Ohio 

Suspensioo  No.  25,522  Ohio 

Suspension  cap  and  ball  Ohio 

Suspension  cap  and  ball  Ohio 

Suspensioo  rap  and  boll  Ohio 


71,000 

71,000 

48000 

72,000 

72jOOO 

722oO 

72000 

721000 

44JOOO 

72000 

4«P00 


SdlOO 

13^ 

7X000 

7X000 

7X000 

44,000 

44,000 

7X000 

44,000 


5 

5 

I 

5 

5 

5 

5 

5 

5 

5 

I 
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5 

5 

5 

5 

5 

5 

I 
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5 

5 

5 

I 

I 
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S'jepension  No.  25,422 
Sunension  No.  25,422 
nSn  No  1X552 
Suspension  No.  25,422 
Suspsnsion  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  35,422 
Suspension  No.  25,422 
Dn  No.  12,552 

. Kn . 

Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25A22 
Suspension  No.  25,422 
Suspension  No.  25,422 
Pin  No.  12,552 
Suspenrion  No.  24,240 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,422 
Pin  No.  12,352 
Pin  No.  12,332 
Suspension  No.  25,422 
Inn  No.  12,552 


OhioBraas 
OhioBraas 
Ohio  Brass 
OhioBraas 
OhioBraas 
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Ghio  Brass 
OhioBraas 


Ohio  Brass 
OhioBraas 
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Ohio  Brass 
Ohio  Brass 
Ohio  Brass 
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OhioBraas 

OhioBraas  I 

OhioBraas 

OhioBraas 

OhioBraas 

OhioBraas 

OhioBraas 

OhioBraas 

OhioBraas 


Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspenato  No.  25A22 
Suspensioo  No.  25,420 
Suspension  No.  25,420 
Suspension  No.  25,420 
Suspension  No.  25,422 
Suspensioo 
Suspension  No.  25,420 
Suspension  No.  25,420 

Suspension  and^in 
Suspension  No.  2$,420 
Suspension  No.  25,420 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,420 
Suspeneion  No  25.620 
Suapenaion  No.  25,422 
Suspension  No.  25,420 
SiMpension  No.  25,420 
Suspension  No.  25,420 
Suspensioo  No.  25,420 
Suspension  No.  25,422 
Suspension  No.  25,422 
Suspension  No.  25,420 
Suspension  No.  25,422 
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Ohio 
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Ohio 
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Pin  No.  12,532  Ohio  Brass 


5  Suspension  No.  25,422  Ohio 
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Suspension 
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Suspensioo 
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Lo 

h» 


Jeffery- 

Lo 

O.B.; 

J-D.; 

Jeffery- 

Loi 
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Loi 
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Jeffery- 

Jeffery- 

Jeffery- 
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General  description'  All  220-kT.  lines  are  on  steel  towers.  There  are  two  nn  _ 

licuble  circuit  sritb  rertical  conductors.  The  normal  space  ot  conductors  is  22  feet  between  phases.  Normal  span  of  the  old  lines  is  400  ft. 
lbs.  NarmalspanonDewlinesisl,200ft.  withnuudmumtenaionof  I2,0001bs.  Minimum  ground  clearance  is  30  ft.  Standard  10  in.  discs 
biuse  aad  Lapp  are  used.  In  certain  locations  high  strength  insulators  are  used  and  near  the  beach  fog  type  insulators  are  used  The  numb 
'‘riiy  is  from  15  to  15.  No  Ih^tning  arresters  are  used  on  these  lines.  Overhead  ground  conductor  u  installed  on  all  lines.  Most  of  tl 
‘r  IS  Hi"  fliisnsiis  Martin  Snieldnngs  are  used  on  insoUtar  strings.  Special  eempression  joints  are  used  on  all  lines.  Carrier  cunei 
(Ik  loM  Haas.  Independent  telephone  liiies  parallel  the  transmission  lines  from  end  to  end  but  are  built  at  oonsidarabls  distance  from 
64^t.  lines  are  built  on  both  steal  and  wood  structures.  Steel  tower  line  construction  is  both  single  circuit  horiiontal  and  doubl 
bang  700  feet.  Vertical  spacing  conductor  is  4  feet.  Horiiontal  spacing  12  feet.  On  wood  pole  lines  the  normal  spacing  is  220  ft  ,  verti 
(wt.  Standard  10  inch  discs  of  Locks,  OhioBraas,  and  Wsstingbouse  are  used.  Four  to  six  discs  per  string  being  used,  depending  on  loo 
M  nimum  ground  clearance  is  30  feet.  McIntyre  sisevss  are  used  on  all  joints.  Arcing  horns  are  installed  on  the  conductor  and  of  the  strii 
an  used.  All  linss  have  lightning  arrastars  at  both  ends.  Maximum  tension  for  steel  construction  is  3,500  lbs.,  for  wood  pole  line  con 
I  praeU^ly  all  lines.  This  is  on  tbs  sunporting  structure  itsMf  and  is  used  for  dispatching  and  patrolling. 


•jritcm  is  installed  on  praeuoally  all  lines.  This  is  on  tbs  supporting  structure  itself  and  is  used  for  dispatching  and  patrolling. 
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10 
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Suspension 
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2x11  std.  r 

Suspension 
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18 
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Suspension 
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Suspension 
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18 
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SusiienBion 

Ohio  Bram 

2x8  dead-end 

Suspension 

24 

42 
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Suspension 

Ohio  Brass 

2x8  dead-end 

Suspension 
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Suspension 
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2x8  dead-end 

Suspension 
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Suspension 

9 
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30 
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9 

Suspension 
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Strain 
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Suspension 

Wmtingbouse 
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Suspension 
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Suspension 
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Suspension 

Ohio  Bram 

7or8 

Suspension 
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Suspension 
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4- 
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Suspension 
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Suspension 
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6 
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40 
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4 
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A 
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7 

Suspension 

Westinghoum 

8 

Suspension  and  deiuiend 

30 

40 

800 

14  5 
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Vert  Mai 

104.000 

7 

Suspensioi- 

Thomas 

7 

Suspension  and  deadend 

35 

40 
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15 

X440 

Horisoali 

110.000 

7 

Suspensioo 

Ohio  Bram 

9 

Strain 

No  of 

No  ol 

WB5T  NOBTM  CCNTBAL 

Footnote  Lin** 

( ■) 

22  (Kaneas  City  Power  A  Light  Co.)  No.  l!77  used  through  river  bottoms  and  influstrial  district. 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 


Loi 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

Ohio 

J-D.; 

Ohio 

Ohio 

ubio 

Ohio 

Var 

Ohio 

Westii 

Th« 

Ohio 


(  ') 
(  *) 


t  *) 


MOtWrADi 

(Public  Bsrvioe  Oo.  of  Colorado)  Also  4il  ft.  H"  strMd^  sted;  3384  ft.  copper-clad. 

(Public  aervice  Oo  of  Colorado)  Also  23  mi  A  C  S  B  No  3/0 

(Halt  River  Valley  Water  Users'  Ase'n.)  ia  Miami.  Roosevelt,  Hone  Mesa,  Mormon  Flat  Jc  and  Goldfield 

PACIFIC 


(  •) 


25,27 


(Houthsm  HMrras  Power  Co.)  Light  loaing:  span  •  “>!«•.  8  lb  borisontal  wind  preasure,  70®  F. 

"“  *■  *  *  '■  •  ch  ice.  4  lb.  nonsootal  snnd  preasure,  0«  F. 


Heavy  loading;  span  404  ft.,  sag  8  0  ft.,,*  inch 
“  ~i.)Ratin 


_ _  y  NWC.  ^ 

t)  42,  43.  47,  73,  74,  74  (Houl  nsm  Sierras'  Power  Co 


-ing  picirciiit. 


! 


C)bio  Bram 

Ym 

Ohio  Bmm 

Ym 

Ohio  Bmm 

No 

Ohio  Brass 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bram 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

komna;  J.-D. 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bram 

No 

Ohio  Bram 

1  lem 

Ohio  Bram 

St.  line  only 

Ohio  Bram 

Ym 

Ohio  Bmm 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bmm 

No 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bmm 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  BrmM 

S' 

Ohio  Bram 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

Ohio  Bram 

No 

^ILoeke  grmdtng  ■nMdi 
Lorke  sredins  ihieldt 


Mclntjm  ^Dt 
Hdairra  joint 
H^ntyr*  joint 
iluHtjrr*  joint 
M^ntyrn  joint 
Kelntyn  joint 
Kelntyrn  joint 
Mflntyr*  joint 
Kdntjnn  joint 
tUstyra  joint 
Melntyrn  joint 


Oxide  film 
Oxidn  film 
OiMb  film 
Oxide  film 
Oxide  film 
Oxide  film 
Oxide  film 
Onde  film 
Vnrionn 
Oxide  film 
Vniioiis 
Varioua 


Ohio  Brnm 
Clnmp 
CUmp 
Clnmp 
Clnmp 

liOwer,  mnin  line  only,  dnmp 
Clnmp 

Lower  only,  clnmp 
Clnmp 
Clnmp 


O.  B.  luanneion  clnmpe 
None 
None 
None 
None 
Nona 
Nona 
Nona 
None 
None 
None 


Nona 

None 

None 

None 

)• 

Yee 

None 

None 

None 


Ohio  Bmae  No.  79,231,9^" 
Snepaniioo  Ohio  Brnm  No.  9M' 

Suepeneion  Ohio  Bmae  No.  79,7)4. 9)4" 
Ohio  Binm  No.  7fi,7)4. 9H" 

Ohio  Braee  No.  70,7)4, 9M" 

Ohio  Bmae  No.  70,7)1,  9H" 
only  nanr  atntion]  Ohio  Brnm 

Snapenaion  Ohio  Brnm  No.  70,7)4, 9^" 
Snapenaion  Ohio  Brnm  No.  70,7)4, 9H'* 
Suapenaion  Ohio  Brnm  No.  70,7)4, 9H" 


Stoerm 

Skatrm 

Mmem 


None 

None 

None 

None 

None 

None 

None 

None 

None 

None 


Ohio  Brem  auapanaaon.  No.  4/0 
Ohio  Brnm  auapenaioo.  No.  2/9 
Ohio  Brnm  auapenam.  No.  VO 
Ohio  Brnm  auapeneion.  No.  2/9 
Ohio  Bnm  anepenaion.  No.  4/0 
Ohio  Brnm  auapenaion.  No.  4/0 
Ohio  Brnm  auapenaion.  No.  4/0 
Ohio  Brnm  auapenaioo.  No.  2/0 
Ohio  Brnm  auapenaion 
Ohio  Bimm  auapenaion.  No  2/0 
Tie  wire 


Twietalearm 

Twiataleeem 

Twietajmem 

TwMaleewm 

TwMaleeem 

Twiataleerm 

TwMaleerm 

TwMaleeTm 

Twietaimem 

Twiatalmem 

Twietaleeirm 


Nona 

film  and  auto-ralre 
None 

Nona 

W’hss;  O.E.  . 

None 

Nona 

Oxids  film 

b.B. 

Nona 

Oxide  film 

0.  B. 

Nona 

Oxide  film 

0.  E. 

Nona 

Oxide  film 

None 

Nona 

Q  E 

Nona 

Nona 

Oxida  film 

Oxide  film 

G  R 

Q  E. 

None 

Oxide  film 

Q.  E. 

Nona 

Oxide  film 

0  E. 

Nona 

Oxida  film 

0  E. 

Nona 

Oxide  film 

0  E. 

Nona 

Oxide  film 

G  E. 

None 

Oxide  film 

Q  E. 

Nona 

Ym 

Nona 

Oxida  film 

0  E. 

None 

Oxida  film 

0  E. 

Nona 

Ym 

Nona 

Oxide  film 

b  E. 

None 

Oxide  film 

Oxide  film 

Oxide  film 

Oxide  files 

Od£film 

0  E 

0  E 

0  B 

- N-ne 

«s.  m. 

Nona 

Oxide  film 

O.  E. 

Nona 

Lapp 

Thomni 


3hio  Brnm 
3hio  Brnm 
Thomna 
mmaa;  O.  B. 
Dhio  Bmm 


icka;  W'hae 
'hm;  Loeka 
)hio  Bmm 
leke;  Whm 


Thomna 


leffery-Dewitt 

Loeka 

O.B.;  Locke 
J.-D.  ;  Locke 
leffery-Dewitt 
Locke 
Locke 
Locke 
Locke 


Jeflery-Dewitt 

Jeflery-Dewitt 

Jeffery-Dewitt 

Jeflery-Dewitt 


.  None 

.  O.  B.  auapenaioo  cinmpa 

.  O.  B.  auapenaion  cinmpa 

.  O.  B.  auapenaion  cinmpa 

.  O.  B.  auapenaion  cinmpa 

^  O.  B.  auapenaion  cinmpa 

n© 

.  O.  B.  auapenaion  dnmpa 

.  O.  B.  auapenaiati  cinmpa 

.  O.  B.  auapenaion  cinmpa 

.  O.  B.  auapenaion  dnmpa 

.  None 

.  Nona 

.  O.  B.  auapenaion  clnmp 

.  Nona 


None 

None 


None 


None 

Moiie 

Nona 

Nona 

None 

None 

Nona 

None 

Nona 

Nona 

Nona 


Nona 


Tie  wire 

Ohio  Bmm  auapenaion.  No.  4/0 
Ohio  Bmm  auapenaion.  No.  4/0 
Ohio  Bmm  auapenaion.  No.  4/0 
Ohio  Bmm  No.  4/0  A.C.8.R. 

Ohio  Bmmlauapenaioo.  No.  4/0 
Ohio  Bmm  auapenaion.  No.  4/0 
Tie  trim 

Ohio  Bmm  auapenaion.  No.  4/9 
Ohio  Bmm  auapenaion,  Noe.  4/0, 1/0 
Ohio  Bmm  auapenaion  cinmpa.  No.  4/0 
Ohio  Bmm  auannaion  dnmpa.  No.  4/0 
Tie  wire 
Tie  wire 

Ohio  Bmm  auapenaion,  No.  1/0 
Tie  wire 


On  nnclm  and  dead-enda  only 


No  . 

No  . 

No  . 

No  . 

No  . 

No  .  . . 

.  Made  loenlly 

No  . 

Nanr sU.  O.B. 

No  . 

No  . 

No  . 

No  . 

.  None 

Nona  . 

Suapenaion,  No.  I 
None 


Ohio  Bmm 
Ohio  Bmm 


Twiatataarm 
Twietdmym 
Tariat  dmem 
Twiatdmrm 
Twiat  alaaem 
Twiat  aleavm 
Twiat  aimam 
Twiet  alaaem 
Twiat  almem 
Twiat  dmem 
Twiat  dmrm 
Twiat  daerm 
Tenet  alaeem 
TeriatalaeTm 
Twiat  almrm 
Twiat  dmrm 


Staarm 

Aluminum  daerm 


Steara,  pramad  Aluminum  aplica 
Sanre,  preaaad  Aluminum  aplice 


Qroove,  No.  4/0 


Loeka 

Loeka  No.  },04S.  9" 
Ohio  Bmm  No.  70,7)4 
Loeka 


Loeka,  No.  ).)04 


Slmrm 

amrm 


If  elntym  almrm 
If  eintym  daerm 
McIntyre  dmrm 
Melotjrm  dmrm 


Cu.  twiat  dmrm 


None 

Oxide  film;  nuto-mlre 
Oxide  film;  nuto-rnlra 
Oxide  film,  nuto-mlre 
Oxide  film 

Oxide  film,  nuto-mlre 
Oxide  film 
Oxide  film 


Auto-mlre 

Aluminum 


Oxide  film;  nuto-mlm 
Oxide  film 

Oxide  film;  nuto-mlre 
Horn  tnpa 
None 


Oxide  film 
Oxide  film 
I ;  oxide  film 
I ;  nuto-mlm 


Sub.,  oxida  film 


G.r;W'hm 
G.E.;W'hm 
G.B.;Whm 
G.  E 

G.B.;W’hm 
O.  E. 

O.  E 


O.  B. 


«rhm 

O.  E. 


Spaeinl  Aluminum 
Nona 
None 
Nona 
None 
Nona 
None 
Nona 


Nona 

Onlmniaad  atmndad 


a.S.;W'hm  aemene-Mnrtin  etad 

o.  E . 

O.B. :  W'  hm  Siemena-Mnrtin  atad 

.  aemene-Martin  atml 

.  None 


O.  E. 
0.  E. 
O  E. 

Whm 


O.  E. 


Nona 

Nona 

8.-M  extra  pJr. 
None 


Stranded  atad 


Locke 

No  . 

. . . .  Nona 

None 

Whse  No.  431 

No  . 

. . .  None 

Dend-end 

Ohio  Bram 

No  . 

. . . .  Nona 

None 

Ohio  Bram 

No  . 

. . . .  Nona 

None 

Locke 

No  . 

....  Nona 

None 

Locke 

No  . 

. . . .  None 

None 

No  . 

Locke 

No  . 

. . . .  Nona 

None 

Locke 

No  . 

. . . .  None 

Nona 

Locke 

No  . 

....  Nona 

Nona 

Ohio  Bram 

No  . 

. . . .  Nona 

Nona 

J.-D.;  Wmt.  ... 

—  Flat  strap 

Nona 

Locke 

No  . 

....  Nona 

None 

Ohio  Bram 

No  . 

....  Nona 

None 

ADD  No.  2,300 

No  . 

....  Ohio  Bmm 

None 

Ohio  Bmm 

No  . 

_  Ohio  Bmm 

None 

Locke 

No  . 

....  None 

Nona 

Locke 

No  . 

.  None 

None 

Locke 

No  . 

....  None 

None 

Lmke 

No  . 

....  Nona 

None 

.  Ohio  Bmm  No.  72,)fi2 

30  8uap.  Thomna  No.  10,049;  etmin  Al.  Co.  No.  711 


Ohio  Bmm  No.  Il.))a 
Ohio  Bmm  No.  Il,)3( 


2-piam  eompramion  joint 


aeerm,  Memoo,  ammlam 
Slmrm,  Memoo,  aanmlam 


)-wire 

3-wiro 


>-wlm 

)-wira 


Sloarm 

3-wim 


Ohio  Bmm  auapenaion 
Ohio  Bmm  auapenaion 


Ohio  Bmm  No.  lOJ));  Locke  No.  4,333 


flUarm 


Cu.  dmrm 


Oxide  film 

O.E. 

None 

None 

Nona 

Oxida  film 

0  E. 

None 

Oxide  film 

0.  E. 

None 

None 

None 

None 

None 

None 

None 

None 

Nona 

None 

Nona 

Electrolytic 

0.  B. 

None 

Nona 

Oxide  film 

0.  E 

Nona 

Nona 

None 

None 

film;  auto-ralre 

OB.;  W'hae 

Nona 

film:  auto-ralre 

O.B;  Whm 

Nona 

None 

None 

None 

Nona 

None 

None 


Victor  No.  )92;  dand-end  No.  3,247 


Aluadnum  ateol  enbla  oonnertor 


■ee  moat  o(  the  tmnamimion  Horn,  and 
400  H.  with  maximum  tenaion  of  4,300 
1.  diacs  of  Locke,  Ohio  Bmm,  Waatinc- 
e  number  of  inaulntora  inatalled  to  the 
oat  of  the  linm  hare  two  ground  wirm, 
r  current  tdephoiM  ia  uara  orar  oim  of 
oe  from  the  tmnamiadon  right  of  way. 
1  double  circuit  rartieal,  normal  apama 
1.,  vertioal  apaadog  4  feet;  boriaontnl  10 
I  on  location  with  rmpact  to  the  ooann. 

atring.  No  orarhmd  ground  wlr.a 
inn  oonatruction  2,)00  Iba.  Tdophooe 


None 

Locke 

None 

Ym 


Ym 

None 

None 

None 


Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 

Ym 


None  . 

None  . 

None  . .  , ,  ^  Sanmlem  Cu.  aleerm 

Noim  .  LockaNo.  2,30);  dead-end  No.  2,414  (modifi^i  Aluminum  ataal  enbla  oonnertor 

None  .  Thomna  No.  10,004;  dead-end  Loeka  No.  3,032  Sanmlem  Cu.  dmrm 

None  .  McIntyre  daerm 

Nona  . L.  Noa.  4,3)3,  3,147;  dand-end  3,0)2;  O.  B.  10,7)3  Sanaalam  Cu.  daerm 

Nod#  .  .  . .  SiMil###  Cu.  iI##t## 

. .  Locke  No.  0,444;  dead-end  Al.  Co.  No.  702  Sanmlem  Aluminum  almrm 


Oxide  film 


O.  E. 


Oxide  film 
Aluminum  call 
Aluminum  cell;  oxide  film 
Oxide  film 
Horn  gap 


O.  E. 

O.  B. 

O.  E. 

O.  E. 

Bowie  aw. 


Siemeaa-Martin  ataal 


None 

None 

None 

None 


Locke  No.  0,477;  atrain  No. 
Locke  No.  ),)M;  atrain  No. 


2.414 

3,0)2 


Loeka  No.  3,344;  dead-end  No.  3,0)2 


Aluminum  dmrm 
Aluminum  ataal  enbla  connmtor 
Sanmlem  Cu.  drerm 
Aluminum  ataal  enbla  connector 


Auto-ralva 
Aluminum  mil 
Oxide  film 
Nona 


Whm 
O.  E. 
O.  E. 


Ym 


Ym 

Ym 

Ym 

Ym 


McIntyre  dmrm 


Sm  gaoaml  daacription  in 
preceding  eolumn: 


joint 

Nona 

joint 

Nona 

joint 

None 

joint 

None 

Wmtioghoum 


Ohio  Bmm 
Ohio  Bmm 
Ohio  Bmm 
Ohio  Bmm 
Ohio  Bmm 


Locke 
Ohio  Bmm 
Ohio  Bmm 
Ohio  Bmm 
Ohio  Bmm 
Ohio  Brnm 
Ohio  Bmm 
Ohio  Bmm 
Ohio  Bmm 
J.-D.;  Wmt 
Ohio  Bmm 
Ohio  Bram 
ubio  ttmm 
Ohio  Bram 
Various 
Ohio  Bram 
Wmtioghoum 
Thomas 
Ohio  Bmm 


No 


No 

No 

No 

No 

No 


No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 


WmtinfihoamNo.  374,094 


Ohio  Bmm 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 
Ohio  Bram 


None 

None 

Corona  thialda 
Nona 
None 

Corona  ahidds 
Corona  shields 
Corona  shields 
Corona  shields 
Nona 
Nune 

None 

Nona 

None 

None 

Nona 

None 

None 


None 

None 

Nona 

Nona 

None 


None 

None 

None 

None 


Wsatingboum  No.  440,407 


Ohio  Bram  strain,  4-bolt 
Ohio  Bmm  s^n,  4-bolt 
Ohio  Bram  strain,  4-bolt 
Ohio  Bmm  strain,  4-balt 
OlDo  Bmm  strain,  4-bolt 


Loeka  No.  3,344:  dasul-end  Ohio  Bram  No.  Il,)42 
OhteBraimNo.  11,342;  dead-end  No.  11,341 
Ohio  Bmm  suraenaion  No.  70,17) 

Ohio  Bram  No.  1 1,3^;  dead-end  No.  11,949 
Ohio  Bram  suspension  No.  70,17) 

Ohio  Bmm  suspension  No.  70,17) 

Ohio  Bram  suspension  No.  70,173 
Ohio  Bram  suapenaion  No.  70,173 
Ohio  Bram  No.  11,342;  daad-end  No.  11,341 
Ohio  Bram  No.  1 1,331;  dand-end  No.  ii,9W 
OhioBramNo.  ll,3)l;daiMl-endNo.  li,9W 
CA>W«*am)te.  W.H'  4sv^  nvVA 

Ohio  Bram  No.  1 1,331 ;  dand-end  No.  11,949 
Thomas 

Ohio  Bram  No.  ll,3)l;dand-endNo.  11,949 
Ohio  Bram  No.  11,331 ;  dead-end  No.  I  i,9M 
Ohio  Bmm  No.  1 1,331;  dead-end  No.  11,9^ 


Double  tuba  Cu.  slaarm 


l-pe.  Cu.  eompramion  joint 
t-pe.  Cu.  eompramion  joint 
Meintym  aleevm 
Mdatyre  slasTm 
Melntyre  aleerm 


Tariat  daerm 
Twiataleerm 
Factory  screw  eonnaetion 
Twist  slmrm 
Twiataleerm 
Faetory  serew  eonnaetion 
Aluminum,  eompramion 
Cu.  factory 
screw  connection 
Twiat  almrm 
Twiataleerm 

Twfat  slaarm 

Tariat  almrm 
Tariat  aleerm 
Twiat  slmrm 
Tariat  aleerm 
Tariat  dmrm 


At  terminal,  aute-ralre 


Nona 

Nom 

Elaetrolytie,  auto-ralva 
Ebetiolytie 
Oxide  film 


None 

Nona 

None 

Nona 


Nona 

Nona 

Nona 

Nona 

Nona 

None 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

None 

Nune 

None 

None 

Nona 

Siameua-Martin  i 
Slnmene-Martln  i 
Siamane-Martin  i 
Siamana-Martio  i 
Nona 


Qalmiiiaad  steal 


W’tee 

O.  E. 
Q.  E. 


Nona 

None 

Nona 

Nona 

None 

Nona 

None 

Electrolytic 

Elaetrolytie 

Nona 

Nona 

Nona 


Q  E. 

O  E 


Htad 

Cu. 

Steel 

Sted 

Steal 


Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

None 

None 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nona 

Nom 


Nom 


>l?r 

OhioBna 
( itki  Bna 
uUoBraM 

Ohio  Bna 
Ohio  Bna 

OukiBna 
Qraybar 
Ohio  Bna 
Ohio  Bna 
Gnyba  Etoc 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Gnyba 


Ssi»prr.tioa  dlte  10" 

Bapratta  dioe  10" 
SapeniM  <lioe  10" 
Sapenaoo  disc  10" 
Biupen*^  <Uac  10" 
SapcDsioa  <liM  10" 
Swpeoaioa  dioe  10" 
SapcMion  dia  10" 
SapnwioD  diac  10" 
Buapniaioo  diac  10" 
Sapcnaion  diac  (O'' 
Bapcnaion  disc  10" 
BapeosioD  dia  10" 
Bapcnaton  disc  10" 
Bapeaioa  disc  10" 


Ohlc  Bna 

Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 


Looks  grille  shistds 
Locks  gndjnc  shislda 
Locks  gndinc  ahisids 


Mclntij 

Hclnty 

Heinty 

Hclaty 

Heinty 

Meinty 

Mclaty 

Ufluti- 

UciBiy 

Uiluty 

Heluty 

Mslaty 

Kdaty 


[i.OOO:  No  A-2S7 
esp  sod  boll 
nNo  2S,h22 
^  espsoo  bail 
:  cap  aod  bail 
2S.422 
No  2S.h22 

mNo  n.h22 

;>  No  2S.«22 
No  ».*22 


Tboma,  J-D 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Hna 


Buspsnsinii 

BuspensioD  cap  and  ball 
Buepsosioo  cap  aod  ball 
Buspeoaoo  cap  aod  ball 
Busponsioo  cap  aad  ball 
Buspeosioo  In.  2},h22 
Buspsocaoo  No.  25,U2 
Bospnsioo  cap  aod  ball 
SapensioD  cap  aod  ball 
Buspeosioo  rap  aod  bidl 


Thoasos;  J.-D. 
Ohio  Biws 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
OhioBraa 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 
Ohio  Bna 


Bt.  lin  only 
Ya 
No 
No 


Ohio  Bna 
ClaBip 
Clamp 
Clamp 
Clamp 

liowor,  maio  line  ooly,  damp 
Clamp 

Lower  ooly,  damp 
Clamp 
Clamp 


Noos 

Noos 

Nods 

Nods 

30 

Ym 

Noos 

Nods 

Nods 


30x15 


Ohio  Braa  No.  70,231  JN" 
SaponsioD  Ohio  Braa  No.  7B,7M,  OM' 
Busponsion  Ohio  Braa  No.  70,750,  9^" 
Ohio  Braa  No.  70,750, 

Ohio  Braa  No.  70.750, 

Ohio  Braa  No.  70,731, 9H" 
ooly  near  siathwl  Ohio  Braa 

Sapeoaioii  Ohio  Braa  No.  70,750,  OH" 
Bapsnsion  Ohio  Braa  No.  70,M,  OH" 
Sapeaioii  Ohio  Braa  No.  70,750,  OH" 


.n  No  23.022 
,  No  23,022 
ro  12.332 
i.  No  23,022 
:  r.  No  23,022 
.,r>No  23,022 
nNo  23,022 
.n  No  23,022 
.r.No  33,022 
„.No  23.022 
MO  12,332 


OhioBraa 
OhioBraa 
OhioBraa 
OhioBraa 
Ohio  Braa 
Ohio  Bna 
OhioBraa 
Ohio  Braa 


Ohio  Bn 
Ohio  Bn 


Suspension  No.  23,022 
Suspension  No  23,022 
Suspension  No.  23,022 
Suspeoskm  No.  23>22 
SuspsDsion  No  23,021 
SuspensiOD  No.  23^21 
Suspension  No.  23,021 
Suspension  No.  23,022 
Suspension 
Suspension  No.  23,020 
SuspenskiD  No.  23,020 


Ohio  Bna 
Ohio  Braa 
OhioBraa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Bras 
Ohio  Braa 


Ohio  Braa 
Ohio  Braa 


O.  B  susMnsion  clamps 
None 
None 
None 
None 
Nods 
None 
None 
None 
Nods 
None 


None 

None 

None 

Nods 

Nods 

None 

Nods 

None 

None 

None 


Ohio  Braa  suspension.  No.  4/0 
Ohio  Braa  suspsnsion.  No.  2/0 
Ohio  Braa  suspension.  No.  2/0 
Ohio  Braa  suspsnston.  No.  2/0 
Ohio  Braa  suspension.  No.  4/0 
Ohio  Bna  suspension.  No.  4/0 
Ohio  Braa  suspans^.  No.  4/0 
Ohio  Braa  suspension.  No.  2/0 
Ohio  Braa  suspsnsion 
Ohio  Bna  suspsnsion.  No.  2/0 
Tis  wire 


Pin 

.nNo  23.«22 
.n  No  23.422 
-nNo  23.422 
n  No  23.422 
i.No  23,422 
.  n  No  23.622 
INo  12.332 
>nNo  24,240 
.r,  No  23.422 
.1.  No  23.422 
No.  23,422 
I  No  12,332 
No  12.332 
,  No  23,422 
!  No  12,332 


Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
OhioBraa 
OhiaBraa 
OhioBraa 
OhioBraa 
OhioBraa 
OhioBraa 
OhioBraa 
OhioBraa 
OhioBraa 
Ohio  Braa 
Ohio  Braa 


Suspensioo  and^in 
Suspension  No.  25,420 
Suspension  No.  25,420 
Suspension  No.  23,422 
Suspension  No.  23,422 
Suspension  No.  2S,4X 
Swapeodoo  N«  13.410 
Suspension  No.  23,422 
Suspension  No.  25,420 
Suspension  No.  25,420 
Suspension  No.  25,420 
Suspension  No.  25,420 
SuspensiOD  No.  23,422 
Suspension  No.  23,422 
Suspension  No.  23,420 
SuspensiOD  No.  23,422 


Twiai 

Twiai 

Twist) 

TwMi 

Twist) 

Twist) 

Twist) 

TwHt) 

Twist) 

Twist) 

Twist) 


Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Okie  BraM 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 
Ohio  Braa 


None 

O.  B.  suspensioD  damps 
O  B.  suspensioD  damps 
O.  B.  suspensioD  clamps 
O.  B.  suspension  damps 
O.  B.  suspension  damps 


None 

None 


No 


O.  B.  suspension  damps 
O.  B  suspensioo  damps 
O.  B.  suspension  damps 
O.  B.  suspensioo  damps 
None 
Nona 

O.  B  suspsnsiOD  damp 
Nona 


None 

dtfue 

None 

None 

None 

None 

None 

None 

None 

Nods 

None 


Tie  wire 
Ohio  Braa  suspension.  No.  4/0 
Ohio  Braa  siupension.  No.  4/0 
Ohio  Braa  suspensioD,  No.  4/0 
Ohio  Braa  No.  4/0  A.C.8.R. 

Ohio  Braalsuspension,  No.  4/0 
Ohio  Braa  siupsnslon,  14o.  4/0 
Tie  wire 

Ohio  Braa  sus|>ensioo.  No.  4/0 
Ohio  Braa  suspension.  Nos.  4/0,  1/0 
Ohio  Braa  suspension  clamps.  No.  4/0 
Ohio  Braa  suspension  clamps.  No.  4/0 
Tie  wire 
Tie  wire 

Ohio  Braa  suspension.  No.  1/0 
Tie  wire 


Twist) 
Twia ) 
TwHt  I 
TwHti 
Twist  I 
Twist! 
Twiai 
Twia  I 
Twia  I 
Twia  I 
Twia  i 
Twia  s 
Twia  s 
Twia  s 
Twia  s 
Twias 


I  No  12,332 


Ohio  Brsa 


Suspsnsion  No.  25,422 


None 


On  angla  and  dead-ends  only 


Slav 


i-hpp 

Thoma  A  O.  B. 

5 

Lapp 

Thoma 

No  . 

:‘>D 

1 

Pin 

No  . 

Nona  . 

i  pin  No  25,422 

OhioBraa 

7 

Cap  and  pin  No.  24,240 

Ohio  Bma 

No  . 

I  No  23.422 

Ohio  Braa 

7 

Cap  andpin  No.  24,240 

Ohio  Braa 

No  . 

. . . .  Ohio  Braa 

'icwlott 

Thoma 

4 

Thoma 

No  . 

.  Made  locally 

.  Made  locally 

.  Nearsta.  O.  B. 

aod  cap  and  pin 
i  pin  No  23,422 

Thoma  and  O.  B. 

Hewlat  and  «p  and  pin 
Cap  and  pin  No.  23,422 

Thoma;  O.  B. 

No  . 

Ohio  Bma 

Ohio  Braa 

No  . 

•-  .n 

Locke  A  Wat 

S 

Suspension 

Locke;  W'ha 

No  . 

.  None 

None  . 

- 

W'ha;  Lock) 

8 

Suspennon 

W'ha;  Locke 

No  . 

None  . 

No  23.422 

OhioBraa 

1 

Suspension  No.  23,422 

Ohio  Braa 

No  . 

.  Ohio  Braa 

Locke:  W'ha 

8 

Suspension 

Locks;  W'ha 

No  . 

None  . 

Thoma 

4 

Suspsnsion 

Thoma 

No  . 

Nom  . 

SuspensioD,  No.  1 

None 

Slav 

Alonsinun 

Ohio  Braa 

Ohio  Braa 

Slave,  pressed  Al 
Slave,  pressed  A 

Groove,  No.  4/0 

Sav 

Locke 

Locke  No.  3,043,  9" 

Ohio  Bma  No.  70,734 

Locke 

Meintymi 

McIntyre 

McIntyre 

Meintym 

Locke,  No.  3,304 

Cu.  twist 

Locke 

8 

SuspensioD 

Locke 

No  . 

£p  and  pin 

W'ha  No  401 

14 

Cap  and  pin 

W'ha  No.  431 

No 

. . .  None 

Ohio  Braa 

4 

Suspension  b.  s.  standard 

Ohio  Braa 

No  . 

....  Nods 

r-:uti  Standard 

Ohio  Braa 

4 

Suspension  b.  s.  standard 

Ohio  Braa 

No  . 

....  Nods 

Pin 

3 

10"  dia 

Locke 

No  . 

....  Nods 

3 

10"  dia 

Locke 

No  . 

....  Nods 

4 

10"  dia 

Locke 

No  . 

Pin 

3 

10"  dia 

Locke 

No  . 

....  None 

Pin 

O  B  ;  Ltrks 

3 

10"  dia 

Locke 

No  . 

....  Nom 

Pin 

Locks 

5 

10"  dia 

Locke 

No  . 

....  None 

3 

10"  dia 

Ohio  Braa 

No  . 

....  Nom 

J  -D  :  W'ha 

I0(l32kv) 

10"  dia 

J.-D.:Wat. 

....  Flat  stmp 

Pin 

3 

10"  dia 

Locke 

No  . 

....  Nona 

10"  diM 

Ohio  Bma 

8 

lOH"  dia 

Ohio  Braa 

No  . 

....  Nom 

Pin 

O  B  No.  12,332 

3 

SuspsnsiOD 

Lapp  No.  2,300 

No  . 

Pin 

O  B.;No.  12,332 

3 

Suspension 

Ohio  Braa 

No  . 

....  Ohio  Bma 

^ _ 

4;  7  on  coast 

Suspension 

Locke 

No  . 

....  Nods 

»  : - ,,, 

7 

Suspension 

Locke 

No  . 

....  None 

Lake 

4;  7  on  coMt 

Suspension 

Locks 

No  . 

Locke 

4 

SuspsnsiOD 

Locke 

No  . 

7 

Suspension 

Jeffsry-Dewitt  .. 

....  None 

.p - 

8 

SuspensioD 

Locke 

....  Nons 

j... - 

0  B.;  Locke 

8 

Suspension 

0.  B.;  Locke 

....  Nons 

J  -D  ;  Locks 

7  and  8 

Suspension 

J  -D.;  Locke 

....  Nons 

Jeffsry-Dewitt 

4 

Suspension 

Jeffery-Dewitt 

Liocks 

4  and  5 

SuspsnsiOD 

Locke 

....  None 

a 

0 

8 

a 

s 

3 

Locks 

4 

Suspension 

Locke 

—  Locks 

Pin 

Locks 

3  and  6 

Suspension 

Locke 

Nom 

Suspension 

Locks 

4 

Suspensioo 

Locke 

Ya 

Jeffery-Dewitt 

8 

Suspension 

J^ery-Dewitt 

Ya 

JeBery-Dewitt 

7 

Suspension 

Jeffery-Dewitt  . 

....  None 

Jeffery-Dewitt 

7 

Suspension 

Jeffery-Dewitt 

—  None 

SuspensioD 

Jeflay-Oewitt 

7 

SuspeMion 

Jeffery-Dewitt 

....  None 

Ohio  Braa  No.  72,502 
30  Susp.  ThomaNo.  10,049;  strain  Al.  Co.  No.  711 


2-piaa  eompr 


None 

None 


Ohio  Braa  No.  11,530 
Ohio  Braa  No.  1 1,530 


Slava,  lfem< 
Slava,  Mem) 


Nona 

Nom 


5-wii 

5-wi) 


None 

None 

None 

Nona 

Nom 

Nona 

None 


3-wii 

5-wij 

Wsevi 

War 

Slav 

5-wii 


Nom 

None 


Ohio  Braa  suspension 
Ohio  Braa  suspensioD 


Slav) 


Nom 

Nom 

Nom 

Nom 


Ohio  Braa  No.  10,755;  Locks  No.  4,353 


Bamisa  Cu 


Victor  No.  592;  dsad-snd  No.  3,247 

Nom 

Nom  . 

Nom  . 

None  _ 

Nom 

Nom  . . 


Alunninum  stal  ei 


Locke  No.  2,505;  dsad-snd  No.  2,414  (modiflsd) 

- - - 3 


TbomM  No.  10,004;  dead-end  liake  No. 

L.  Na.  4,533,  5,147;  dsiad^nd  3,6U;  6.  B.'  10,755 
Loeice  No.  B,M;  dead-end  Al.  Coi.  No.  702 


Ssamlsa  Cu 
Alumin)im  steel « 
Wamisss  Cu 
McIntyre  s 
SaamlsaCu 
Wamlas  Cu 
Seamlsa  Alumi 


None 

None 

None 

None 


Locke  No.  0,477;  strain  No.  2,414 
Locke  No.  3,344;  strain  No.  3,052 


Locke  No.  5,366;  dead-end  No.  3,032 


Aliuninum 
Aluminum  stal  a 
Ssamlea  Cu 
Aluminum  stal  a 


There  are  two  seneral  typa  -aingle  circuit  boriantal  which  composa  mat  of  the  transmiaion  lina,  and 

1 227a  . . 


TH  are  on  stsd  towers  _  _ _  _  _ _ 

Tbs  normal  space  of  rood  urtors  is  22  fat  bet  wan  pbasa  Namsl  span  of  the  old  lina  is  400  ft.  with  iMxtmum  tension  of  4,300 
|fl  with  muimum  tension  of  12,000  lbs  Minimum  ground  cleiuanceis  30  ft.  Standard  10  in.  disrs  of  Locke,  Ohio  Braa,  Westing- 
high  strength  insulalors  are  aed  and  osar  the  beach  fog  type  insulators  are  used  The  number  of  insulators  installed  to  the 
1  arratsrs  are  usM  on  them  lina  Ovabead  ground  andurtor  n  installed  on  all  lina.  Mat  of  the  lina  have  two  ground  wira, 
ina  are  used  on  iaulator  strings  Special  osmpression  joinU  are  used  on  all  lina  Carrisr  current  talepboM  is  used  ova  om  of 
.-lina  paralM  the  transmisaion  lina  from  and  to  end  but  are  built  at  considarabls  distana  from  the  transmiaion  right  of  way. 

I  and  wood  structura  Steel  towa  liM  construction  is  both  single  circuit  boriantal  imd  double  circuit  vertical,  normal  spans 
...-u-r  w  4  fast  Hosiantal  spacing  12  fast.  On  wood  pole  lina  tbs  normal  spacing  is  220  ft.,  vertioal  spacing  4  fast;  borisontal  10 
Ohio  Braa.  and  Watinghoum  are  used.  Four  to  six  diaa  pa  string  being  uad,  dspsnding  on  location  srith  rapset  to  the  ocean. 
Mcintya  slavm  are  used  on  all  joints.  Arcing  horM  are  iiatalled  on  tbs  conductor  and  of  tbs  string.  No  ovabaod  ground  wir.s 
a  both  sods  Maximum  unaion  tor  stsM  construction  is  3,300  lbs.,  fa  wood  pole  liM  oonstructioD  2,500  lbs.  Telephone 

illing 


This  IS  on  the  supnortiog  struetuie  itaeB  and  is  used  fa  dispatching  and  patroiriDg. 


Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 

Ya 


Ya 


Ya 

Ya 

Ya 

Ya 


McIntyre  s 


Special  oomprai 
Spsoial  comprei 
Special  eomprei 
Special  oomprei 
Slsevs) 


No.  401 

Watingboua 

IP 

SMpsnsion  No.  431 

WastinghouM 

No 

SMpsosion 

Ohio  Bma  \ 

2x11  std  f 

SMpsnsion 

Ohio  Bma 

No 

Huspsnsioa 

Ohio  Bma/ 

1x8  hsavy  duty  \ 

Suspension 

Ohio  Braa 

No 

SMpSMton 

Ohio  Bma 

2x8  dead-end 

SMpsosioa 

Ohio  Braa 

No 

SMpsnsioo 

Ohio  Bma 

2x8  daad-end 

SMpsnsion 

Ohio  Braa 

No 

.  Ohio  Bma 

HMpensioo 

Ohio  Braa 

2x8  dsad-end 

SMpsnsion 

Ohio  Braa 

No 

Ohio  Braa 

Buspsnaan 

Locks 

8 

SuspensioD  or  strain 

Locks 

No 

10 

Strain 

Ohio  Brea 

No 

.  Nom 

Suspsnsioa 

Watinriioua 

10-10,  M3" 

Dsad-end 

Ohio  Braa 

No 

Huspeoeioo 

Ohio  Bma 

7or8 

SMpension 

Ohio  Bma 

No 

ituspsnsioD 

7or8 

SMpension 

Ohio  Braa 

No 

.  i  Nons 

Suspension 

O  B  :  IxK-ke 

10-10  A  2-13" 

Dead-end 

Ohio  Braa 

No 

)  CwoQa  ibielda 

Suspsnaioo 

Ohio  Braa 

12 

Dead-end 

Ohio  Bma 

No 

Oorooa  thielda 

SuapensKin 

12 

Dead-end 

Ohio  Bma 

No 

Corona  tbioldt 

Suspenamn 

Ohio  Braa 

12 

Dead-end 

Ohio  Braa 

No 

CoroDs  shields 

Strain 

J  -D  .  W  ha 

10 

Strain 

J  -D  ;  Wat 

No 

Nona 

Suopo&Mon 

Ohio  Braa 

10 

Strain 

Ohio  Braa 

No 

None 

Suspension 

Ohm  Braa 

10 

SMpensiop  or  strain 

Ohio  Braa 

No 

f,  9,  l« 

Ueod-end 

uhio  Braa 

Smpsdsiuo 

Ohm  Bma 

10 

Strain 

Ohio  Braa 

No 

None 

SuspsosKiD 

Vanous 

4  or  7 

SuspeMion  or  strain 

Various 

No 

None 

SuspsnsiOD 

Ohio  Braa 

4 

SMpension  or  strain 

Ohio  Bma 

No 

.  •••  None 

SuapsosKm 

Wastinglmua 

8 

SuspsnsiOD  and  lisad-end 

Watinghoum 

No 

.  Nom 

Suspansioi 

Thomas 

7 

SMpsnsioo  and  dsad-end 

Thomas 

No 

. .  Nona 

Suspensioo 

Ohio  Bma 

8 

Strain 

Ohio  Bma 

No 

Watinghoum  No.  440,607 


Doubls  tubs  Cl 


Nom 

None 

Nom 

None 

Nods 


Ohio  Braa  strain,  4-bolt 
Ohio  Braa  strain,  4-bolt 
Ohio  Bma  strain,  4-bait 
Ohio  Bma  strain,  4-bolt 
OBk)  Braa  strain,  4-bolt 


l-pe.  Cu.  wmprs 
l-pe.  Cu.  wmpa 
McIntyre  si 
Melayre  sl^ 
Melatyre  sl^ 


.  None 

18 

18 

18 

.  None 

18 

Nom  . 

Looks  No.  5,344:  dead-end  Ohio  Bma  No.  11,542 
Ohio  Bma  No.  11,542;  dead-end  No.  11,541 
Ohio  Bma  suspansioh  No.  7d,I75 
Ohio  Bma  No.  I  l,5M;  dsad-snd  No.  11,949 
Ohio  Bma  suspension  No.  70,173 

Ohio  Bma  suspension  No.  70,173 

Ohio  Braa  suspension  No.  70,173 

Ohio  Bma  suspeMion  No.  70,173 

Ohio  Bma  No.  1 1,542;  dead-end  No.  11,341 
Ohio  Braa  No.  11,331;  dead-end  No.  1 1 ,949 
Ohio  Braa  No.  1 1,331;  dead-end  No.  11,949 

Okie  Braa  No.  It. tt’  Aa' on-tNo  \>  W 

Ohio  Braa  No.  I  L33l ;  dsed-end  No.  11,949 


Twia 

Twis 

Factory  acre 
Twis 
Twie 
Factory  son 
Aluminum, 
Cu.f 


semw  o 
Twis 
Twis 


thon 


Ohio  Braa  No.  1 1,331;  dead-end  No.  11,949 
Ohio  Bma  No.  li,33i;daad-endNo.  11,9^ 
Ohio  Bma  No.  1 1,331 ;  ciaad-eDd  No.  1 1,949 


Twit 

Twh 

Twia 

Twia 

Twia 


preaure.  70*  K. 


oid<l«  Urn 
Ond*  Um 
Oddc  (Urn 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Verioue 
Oxide  61m 
Varioua 
Verioui 


[atrjre^nt 
latyre  {oint 
latyre  (oiot 
latyra  |oiDt 
latyre  |aint 
latyre  (oiat 
latyre  |OiDt 
Intyre  |oiBt 
Intyre  (Oint 
Intyre  foiot 
Intyre  (oint 
Intyre  (oint 
Intyre  joint 


No.  (  iBlraaiied  iroa  wire 
No.  6  talvaaiaed  iroa  wire 
No.  6  aalyaaiaed  iroa  wire 
No.  *  ■alTaaiaad  iroa  wire 
No.  6  ■tlTaniaed  iroa  wire 
No.  *  mlTaniaed  iroa  wire 

No.  i  liUyMiiMd  irm 
No.  *  ■alyaniaed  iroa 
No.  6  ■alTanieed  iron 


None 

Oxide  61m  and  auto-yalre 
Nona 
Oxide  61m 
Oxide  61m 
Oxide  61m 

Oixida  61m 
Nona 
None 


Nona 


Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Yea 

Oxide  61m 
Oxide  61m 


Telephone  on  eaiae  polea 
Telephone  on  eame  polee 
aphoaa  on  indapaadant  pc 
Telephoae  oa  eaaee  polee 
Telephone  on  eame  polee 
Telephone  on  eaaee  polee 
Telephone  on  eaaee  polee 


Nona 

None 

None 

Nona 

Nona 


Yea 

Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
Oxide  61m 
None 

Oxide  61m;  auto-ralre 
Oxide  61m;  euto-Talve 
Oxide  61m,  auto-ralve 
Oxide  61m 

Oxide  6lm,  auto-ralve 
Oxide  61m 
Oxide  61m 


None 

Nooa 

Nona 

Spaeial  Aluminum 
Nona 
None 
Nona 
Nona 
Nona 
None 
Nona 


Talenhoae  Nrouit  on  aaaea  polea 
ladapandant  telephone 
Telephone  circuit  oa  eeparate  polea 
Taiaphona  on  aaow  polea 
Independent  telephone  eireuit 
Telephone  on  eame  polea 
Independent  telephone 
Independent  telephone 
Talepnona  on  eame  polee 


Public  telephone 


Oxide  61m 


None 

I'Wire  bridee  type  teUpbone 


None 

Qalraniaed  atranded 


Auto- valve 
Aluminum 


Sleevea 
ainura  aleevee 


Leaaed  Bell  telephone 
Telegraph  k  Telephone 
Tetegraph  k  Taiaphona 
Telegram  k  Telephone 
Telephone 


O.E. ;  W'  hae  Siemene-Martin  etaal 

G.  E . 

Q.B.; W'hae  Biemena-Martin  ateel 

.  .  Siemena-lfartin  eteel 

.  None 


Oxide  61m;  auto-valve 
Oxide  61m 

Oxide  6lm;  auto-valve 
Horn  gape 
None 


aed  Aluminum  epiiea 
aed  Aluminum  epiice 


Telephone 

Telephone 

Telephone 

Telephone 


Anebor  bolt  maaonry j 
Conereta  footing  ground 
I— No.  2/9  Cu.  cablo  pad  T 
Conereta  footlage 


Oxide  61m 
Oxide  61m 
I ;  oxide  61m 
I ;  auto-valve 


atyre  aleevee 
ntyre  daevaa 
ntyre  aleevee 
ntyre  aleevee 


No  apodal  lower  footinga 


Driven  pipe 


Nooa 


Nona 


Oxide  61m 
Oxide  Blm 


Ncma 

None 


None 

None 

None 

None 

None 

EUaetrolytic 
Oxide  61m 


None 

None 

None 

None 

Nona 

Nooa 

None 

Nona 

Nona 

Nona 


None 

Nona 

Nona 

Nona 


Wire  telephone 
BTire  telephone 
Wire  telephone 
Nona 
Nooa 

Wire  telephone 
Wire  taUphema 
Wire  telephone 
Wire  telephone 
Wire  telephone 


>-wlre 

>-wira 


Nona 

Nona 

None 


J-wire 


Oxide  61m;  auto-valve 
Oxide  6lm;  auto-valve 


Nooa 

Nona 


No.  i  iron  with  individual  driven 
point 


Netallic  taiaphona  on  power  linaa 
Matallie  telephone  on  power  linoe 


Nona 


Oxide  61m 


2-wira  on  aapnrata  polea 
2-wira  on  eeparate  polea 
2-erire  on  eeparate  polee 
2-erira  on  eeparate  polee 
2-vdre  cm  eeparate  polee 
2-wira  on  eeparate  potaa 
2-wire  on  eeparate  polea 
2-wira,  on  power  pedaa 
Publie  telephone 


iaaa  Cu.  alaevea 
eteel  cable  connector 

laaa  Cu.  elaavaa 
ntyre  ilaevaa 
laaa  Cu.  tleavaa 

laaa  Cu.  ilaevaa 

Aluminum  ilaevea 


Oxide  Um 
Aluminum  cell 
Aluminum  oall:  oxide  61m 
Oxide  61m 
Horn  gap 


sinum  aleevee 
eteel  cable  connector 
laaa  Cu.  eleevaa 
eteel  cable  connector 


Auto- valve 
Aluminum  cell 
Oxide  61m 
None 


Nona 

Nona 

Nona 

Nona 

None 

Nona 

Nona 

Nona 

None 

Nona 

None 

None 

Nona 

Nona 

Nona 

None 

Nona 

Biemena-Martin  eteel 
Biemene-Mortin  eteel 
Biemena-Martin  eteel 
Biemene-Mortin  eteel 
Nona 


See  general  daacription  in 
preceding  columna 


ptyre  eleevea 


Nona 

Nona 

None 

None 


Qalvaiiiiad  eteel 


At  terminal,  auto-valve 


compremion 
com  pram  ion 
ntyre  aleevee 
ntyre  eleevaa 
atyre  eleevaa 


Nona 

Nona 

ElaetroMic,  auto-valve 


Oxid^lm 


Nona 

Nooa 

Nona 

None 

None 

Nona 

Nona 

None 

None 

Nona 

None 

Nona 

Nooa 

Nona 

Nona 

Nona 

Nona 


Nona 

One  tower  log  ground  to  galvaaiaad  plate 
Nona 
Nona 
Nona 

One  lag  to  pound  plate 
Nona 

Ground  plate  on  one  footing 
Ground  plate  cm  one  footing 
One  tower  lag  ground  to  galvaniaad  plate 
Nome 
Mma 
Nooa 
None 

Earth  footing! 

Nocm 

None 

Earth  footinga 
Nona 


ecraw  connection 

ariet  eleevaa 
wilt  alaevea 

acrew  connection 
am,  compraaaion 


None 

None 

None 

Mam 

None 

Nona 

EUactrolytie 

Electrolytic 

None 

Nona 

None 


£888^3  M  -  =  =o—  6  55565Sii5i5z5s=ii85iafgg5i*«  *J»8S8B£8aaBaf3. 


